APRIL 1961 


Quality-Controlled Circulation: 56,000 


4) ELECTRONIC 
BPRODUCTS 


MAGAZINE & CLIP FILE 









Ail 











SM GROUP 


Optional 0.1% or 0.01% regulation: 


3¥2” PANEL HEIGHT 


0.1% DC OUTPUT 0.01% 
REGULATION RANGE REGULATION 


MODELS VOLTS AMPS MODELS 
SM 14-7M 0-14 0-7 SM 14-7MX 
SM 36-5M 0-36 0-5 SM 36-15MX 
SM 75-2M 0-75 0-2 SM75-2MX 
SM 160-1M 0-160 0-1 SM 160-1MX 
SM 325-0.5M 0-325 0-05 SM 325-0.5MX 





5%” PANEL HEIGHT 


SM 14-15M 0-14 0-15 SM 14-15MX 
SM 36-10M 0-36 0-10 SM 36-10MX 
SM 75-5M 0-75 0-5 SM 75-5MX 

SM 160-2M 0-160 0-2 SM 160-2MX 
SM 325-1M 0-325 0-1 SM 325-1MX 





aad Ae 


8%” PANEL HEIGHT 


SM 14-30M 0-14 0-30 SM 14-30MX 
SM 36-15M 0-36 0-15 SM 36-5MX SM GROUP 
SM75-8M 0-75 0-8 SM75-8MX 

SM 160-4M 0-160 0-4 SM 160-4MX 
SM 325-2M 0-325 0-2 SM 325-2MX 





Precise, reliable performance in a 
wide choice of output ranges. 


Three rack sizes: 834” H, 54%” H, and 
3%” H. Impervious to operational 
damage: circuit protection is an in- 
herent function of input transformer 
and regulator characteristics. 





HB GROUP 


Optional 0.1% or 0.01% regulation: 





3¥2” PANEL HEIGHT 


HB GROUP 


REGULATION RANGE REGULATION Exceptional performance: delivers 
MODELS VOLTS MA MODELS 0-325 v de at 200, 400, 600 or 800 
HB 2M 0-325 0-200 HB 20M ma from one standard 342” H rack- 


mounting package. 
HB 4M 0-325 0-400 HB 40M | 


0.1% DC OUTPUT 0.01% 


Incorporates many “special” features 
HBG6M =: 0-325 0-600 HB 60M as standard: constant current mode, 
HB 8M 0-325 0-800 HB 80M remote programming, remote dc on- 
off control. 


FOR DETAILED 
SPECIFICATIONS 
~ GROUP ON MORE THAN 
PANE. HEHT ’ - “ 150 STANDARD MODEL 
DC OUTPUT RANGE 2 POWER SUPPLIES, 
nasa 4 — r pence Garvean B-611 
PR15-30M 0-15 0-30 Ng | K 4 


PR 38-15M 0-38 0-15 


PR80-8M 0-80 0-8 PR GROUP 
oo A flexible new general-purpose line 
exible new ral- 
PR310-2M 0-310 0-2 of semi-conductor power supplies. 
Adjustable wide-range outputs. 


+ 1% line regulation; semi-regulated 


for load. Many standard modifications 
a FLUSHING 52, N. Y. 
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why «i. PACKARD BELL COMPUTER 


select ELCO VARICONS for its 


because the reliability 


which Packard Bell required for its amazingly small, medium- 
scale, low cost model (capable of competing with large-scale, 
high cost models) was “'.. . further increased by the use of Vari- 
con Connectors."’ This is another example of another world 
famous manufacturer relying upon the reliability of the Varicon 
contact, with its unique forklike design and 4 coined mating 
surfaces. Packard Bell specified our Series 7001, 35 contact 
subminiature printed circuit Varicons. They are also available 
to you along with countless others for a limitless variety of 
applications. In each, you will find the same un- 


challenged reliability; plus the versatility chal- SO why not request your copy of 
lenged only by your own imagination! Varicon Catalog V4 immediately! 


IF IT’S NEW...IF IT’S NEWS...1IT’S FROM 





en 
ELLQ CORPORATION 


ELCO CORPORATION: M Street below Erie, Philadelphia 24, Pa., CU 9-5500 
ELCO Pacific: 2200 Centinela, West Los Angeles 64, Cal., GRanite 8-0671 


International ELCO A. S., Lindealle 42, Copenhagen, Vaniose, Denmark 
ELCO Australasia, Bradberry House, 55 York Street, Sydney, Australia 
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Now—an Even Smaller 
High-Temperature Trimpot® Potentiometer 


Here, just 34” in length, is a wirewound potentiometer that rate. For maximum stability, the unit incorporates a ceramic 
is completely humidity-proof and operates at 175°C! Ideal mandrel. Reliabilrfy is outstanding. The exclusive Silverweld® 
for your printed circuit applications, it withstands 30G vibra- bond between terminal and resistance wire is virtually inde 
tion and 100G shock, dissipates 0.5 watt at 70°C (0.2 watt —structible under thermal or mechanical stress 

at 125°C), and has tapered pins for quick, easy mounting. 


NUMBER 13—NEW PRODUCT SERIES 


Available within 24 hours from factory and distributor stocks, 
Sealed against humidity in a high-temperature plastic case, the Model 3000 is stocked in resistances of 50 ohms to 20K 
the Model 3000 exceeds the requirements of MIL-STD-202A, A Resiston* carbon version, Model 3001, is available with 
Method 106. The 15-turn screwdriver adjustment permits 


resistances of 20K to 1 Meg. Write for complete data and list 
pinpoint settings and the self-locking shaft keeps them accu- of stocking distributors. 


\ 
0 
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Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers in transducers for position, pressure, acceleration 
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Flexible Printed Circuitry for greater design 


freedom, reliability, lower costs 


Microminiature 
Delay Line, only 
"7x %" x %", 
for modular 
construction 

p. 22 























Precision Wire Wound 
Resistor permits 

user to make final 
resistance adjustment, 
then seal 
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Silicon 

Bridge 
Rectifier 
offers savings 
of 30% in cost, 
70% in space 
p. 46 












“Letters to the Editor” 


March 14, 196] 


Mr. Samuel Roth, Publisher 
Electronic Products Magazine 
Tech Publishers, Incorporated 

60 Madison Avenue 

Hempstead, Long Island, New York 


Dear Mr. Roth: 


The IRE Show issue of Electronic 
Products, under date of March 196], 
compels me to write to compliment 
you and your staff on the rapid growth 
of an excellent magazine. 


This compliment is not lightly giy- 
en, in that my 26 years in the radio 
and electronics industry as an engi- 
neer, salesman, sales manager, direc- 
tor of marketing and now a manufac- 
turer’s rep, has provided me with an 
unusual insight of the marketing and 
merchandising problems of our indus- 
try. 


Electronic Products is the first mag- 
azine to break away from the had 
neyed and obsolete format of the usual 
trade magazines, directed to engineers 
and/or purchasing people. 


Your presentation of facts, right or 
wrong, plus the concise display of so 
much information in so little space 
without the need for a lot of unneces- 
sary garbage makes your publication 
worthy of reading by anyone, and I do 
mean everyone engaged in our indus- 
try. In our organization, Electronic 
Products is considered “required read- 
ing”. I am sure this same condition 
prevails in many other companies. 


Please keep up the good work of ed- 
iting as carefully as you have in the 
past all of the material which appears 
in the New Products Section and lim- 
it the reading matter to the same gen- 
eral character as you have in the past. 
The majority of your readers will 
agree, Electronic Products has a sig- 
nificant spot, possibly even position 
No. 1, in the trade media of electronics 
advertising. 


With very best wishes. 
Cordially, 

F. F. SYLVESTER, Pres. 
F. F. Sylvester Associates 


22 March 1961 


Electronic Products Magazine 
60 Madison Avenue 
Hempstead, New York 


.. I have read copies of this publi- 
cation received by my co-workers and 
find that articles contained therein con- 
tain much information applicable to 
our present program of transferring 
engineering “know-how” on the HAWK 
Missile System’s special test equip- 
ment to NATO.... 

Very truly yours, 
J. D. BROCKMAN 
NATO Engineering Section 


Raytheon Company 
Missile Systems Division 
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TANTALUM CAPACITORS...NEW HEIGHTS IN RELIABILITY 
ENGINEERED BY. PYRAMID | 


When Pyramid tantalum capacitors with proven 
dependability are incorporated into essential elec- 
tronic equipment you manufacture... greater reli- 
ability of your product is assured. 


To design engineers seafching for miniature elec- 
trolytic capacitors with unusual capacitance stabil- 
ity and a low dissipation factor over a wide tempera- 
ture range, soundly constructed tantalum capacitors 
are gratifying discoveries. 


ELECTRONIC PRODUCTS Magazine 


Check 4 Reader Service Card 


If the equipment you make demands small capac- 
itors with explicit reliability and peak performance, 
look to Pyramid for tantalum capacitors that meet 
your most exacting requirements. 


For full details write or call: 4\ Sales Department 


PYRAMID &-\ ELECTRIC 


Darlington, South Carolina 
Canada: Wm. Cohen, Ltd., 8900 Park Avenue, Montreal 
Export: Morhan Exporting Co., 485 Broadway, N. Y. 13, N. Y. 
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the Month — 
A-8 DESIGN LINEAR AMPLIFIER 


[Hamner Electronics Co., Inc.]} 


Useful In Nuclear Labs For Coincidence in 100 MuS Range 


The N-308 double delay line non-overload- 
ing linear amplifier is based on the Oak 
Ridge National Laboratories A-8 design. 
The amplifier is expected to find wide use in 
nuclear laboratories where coincidence work 
in the 100 mus range is to be performed, 
where large overload signals are found and 
where counting rates up to 250 ke will be en- 
countered. An optional pick-off sub-chassis 
is also available for coincidence work in the 
50 mus range with sodium iodide. 

The amplifier has a gain of 7000 in steps 
of 1, 2, 4, 8, 16, 32 and 64, Linearity is 0.1% 


For RFl Measurements In 375-1000 MC Range 


The 91597-2 broadband bowtie antenna is 
an aid in rapid frequency scanning ever the 
range of 375 mc to 1000 mc, and does not 
require tuning adjustments. Applications 
include use in interference measurement 
and location for military and commercial 
acceptance tests, antenna propagation stud- 
ies, field intensity surveys, and many others. 

With a sensitivity similar to that of a 
tuned dipole, it can be used with radio-fre- 
quency interference instrumentation in the 
uhf range where use of a tuned dipole an- 
tenna would not be feasible. 


HIGH IMPEDANCE HEADSET 


[Telex, Inc.] 


with an output of 3 to 100 v inte a minimyn, 
load of 10k. The output is a square way. 
1 usec wide with a maximum of 110 y into 
a 1k load, followed by an equal negative. 
going pulse. The pulse shaping double de. 
lay lines are available in 0.5 or 1.0 mier. 
second each as desired. 

PRICE: $790.00. AVAILABILITY: 4 to 6 wks. MER, 
Hamner Electronics Co., Inc., P.O. Box 531, Dept 
EP, Priaceton, N. J. SALES MGR: Gordon Mauchel, 
PE 7-1320; for nearest rep see eem p. 1602 (196. 
61 Ed.) 


Matching devices are not required; a 
matched balun provides a characteristic im. 
pedence of 56 ohms and is an integral part 
of the antenna assembly. Calibration data 
in standard units is provided for field 
strength measurements. 


PRICE: $135.00. AVAILABILITY: From stock. MFR: 
Stoddart Aircraft Radio Co., Inc., 6644 Santa Mon- 
ica Bivd., Dept EP, Hollywood 38, Calif. SALES 
MGR: J. H. Hanrahan, HO 4-9292. OTHER PROD. 
UCTS: See eem pp. 965, 1051 (1960-61 Ed.) 
Check 86 Reader Service Card 


4/61 


Response 50 To 9000 CPS—impedance 200000 Ohms 


This high impedance headset affords new 
dimensions in performance and fidelity for 
demanding applications ranging from lan- 
guage teaching and general communica- 
tions to audio analgesia. With a maximum 
impedance of 200000 ohms, the Mark III is 
claimed to have the highest impedance of 
any headset on the market. The frequency 
response range extends from 50 to 9000 
cps, making the instrument especially suit- 
able for language teaching, with a sensi- 
tivity of 120 db at 1000 cps with mw input. 

A magnetic driver, unaffected by shock 


LOCKING CHASSIS SLIDES [Sliding Mechanisms, Inc.] 


————— _ — 


The Positive Slide Lok chassis slide as- 
sures positive locking and is guaranteed 
not to unlock or open unless manually re- 
leased, even under shock and vibration con- 
ditions. The lock is released by means of a 
rod release button. Many combinations of 
locking and pivoting mechanisms are avail- 
able for locking slides in either the closed or 
extended position, or in both closed and ex- 
tended positions. 


These chassis slides are useful for many 
applications and are widely used by elec- 


FEED-THRU CAPACITORS [Astron Corp.] 


For Use In Broad-Band Radio-Interference Applications 


Type FT and FTZ feed-thru paper ca- 
pacitors are specifically designed for use 
in broad-band, radio-interference applica- 
tions. The construction of these capacitors 
is said to be such that they function al- 
most as a theoretically ideal capacitor. 

Mounting is by means of a threaded neck 
which passes through a bulk-head or chas- 
sis, with flats located on either side of the 
threads to prevent rotation of the unit in 
its mount under environmental vibration. 

The type FT and FTZ units are identical 
in characteristics except for operational 


Assures Positive Locking Under Shock And Vibration Conditions 


and changes in temperature and humidity, 
as well as one-piece construction, contrib- 
ute to its ruggedness. Designed to resist 
tampering and damage, the headset can be 
sterilized to meet multiple use require- 
ments. Foam rubber muffs with secondary 
ear seals reduce ambient noise. 

PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Telex iInc., Special Products Div., Telex 
Park, Dept EP, St. Paul 1, Minn. SALES MGR: R. 
Buelow, Mi 6-7211; for nearest rep see eem pp. 
1699, 1700 (1960-61 Ed.) 


Check 87 Reader Service Card 
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7 
eem File System Sec 


commer 140° 


tronic, missile, aircraft, machinery, and bus- 
iness equipment manufacturers. The weight 
capacities range from 50 to 500 pounds per 
pair. Lengths range from 10 to 68 inches in 
two or three telescoping sections. Slide 
travel and mounting hole patterns are tai- 
lored to fit individual needs. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
3 to 5 wks (sooner on protetypes) MFR: Sliding 
Mechanisms, Inc., 2401 W. Ohio St., Dept EP, Chi- 
cago 12, Ill. SALES MGR: Henry Kobitter, CH 3-0400 


Check 88 Reader Service Card 4/61 


fem file System Sec 
Ce | 500 


temperature range. Temperature range of 
the type FT extends from —55°C to 85°C, 
type FTZ extends from —55°C to 125°C. 
Voltage ratings are continuous from 100 to 
600 vde, with capacitance ranges from 0.047 
mf to 2.0 mf for the 100 v unit and 0.001 mf 
to 0.47 for the 600 v unit. 

PRICE: $1.25 to $3.75 (depending on qty). AVAIL 
ABILITY: 4 to 6 weeks. MFR: Astron Corp., 255 
Grant Ave., Dept EP, East Newark, N. J. 

MGR: |. Ser, HU 2-7800; for nearest rep see eem 
p. 1529 (1960-61 Ed.) 


Check 69 Reader Service Card 4/61 
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Extremely low ripple... 0.1% load 


regulation* ... wide operating range 


Regatron Programmable the well-known Regatron features sak , 


incorporated in these new 


constant-current’ power supplies. 
Transient response time is less thana 
millisecond. A modulation input isa 


standard feature. A vernier permits 


continuous zero-to-maximum coverage 





throughout each of 16 current ranges. 


These c-c supplies are programmable too. 
Current output can be controlled by 
means of a remote resistor at any 
convenient location. Shunt the 
programming terminals with the resistor 
and the Regatron delivers a precise 
value of constant-current 

to your load. Voltage 

compliance, or load voltage capability, 
rises above the minimum values 

cited in the brief table below, 


with decreasing current settings. 


* 





€ 
@ 


e- 
i. 


You'll find the programming feature, 





ee Ee 


BRIEF SPECIFICATIONS 
105-125 V, 50-60 CPS LINE voltage compliance, and other 

(Priess eve 0.0.8. Catentown, Mow: Tsveey) | performance data fully detailed in 

VOLTAGE DIMENSIONS co ee " 

OUTPUT yy ee ee four-page Specification Sheet 3072A. 

1 oA to 100 me 100 V 3%1 191 9% Ask your local E/M representative 
2.2 vA to 220 ma 100 Vv 3% 19 9" or write nt & 

5 vA to 500 ma 100 V | 5% 19 | 15 

5 vA to 500 ma 50 V 5% | 19] 15 






































* Load regulation is 0.1% for all models except 0.2% 
on 1 and 2.2 vA ranges of Models C612A and C624A, 


®Registered U.S. Patent Office. Patents issued and pending. 


3 1 toss -tel tite 
“A Vit citl-t aioe 


Gar we PAN Y=. iN 2 eR wae ew AF EC © 
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MICROCOMPONENT PELLET ASSEMBLIES 


Complete Microcircuits Formed by Inserting Tiny Pellet 


Resistors, Capacitors, Diodes, and Transistors Into Base Matrix, Connecting by Conductive Cement 


Clarance Huetten, Director of Engineering 
Leonard Tulauskas, Ch. Ceramic Capacitor Development 


Microcomponents Dept., P. R. Mallory & Co. Inc., Indianapolis, Ind. 


by 


Traditionally, electronic components have been 
designed and built in sizes and shapes dictated by 
the ingeniousness of designers and tempered by 
the manufacturing facilities immediately avail- 
able. The result has been a heterogeneous array 
of components, most of which are not readily in- 
terchangeable with similar components of other 
brands and invariably not adapted toward com- 
pact assemblies. 


Unitized Component Assembly, referred to 
hereafter as UCA, represents a logical approach 
to the problem of assembling and packaging two 
or more electronic components into a functional 
unit. This concept is based on the fact that a 
cylindrical pellet is easy to make, simple to 
handle, easy to test, and readily stored. 


Consider the advantages inherent in compo- 
nents of this shape. Pellets are cheaply and quick- 
ly produced in tabletting machines and presses. 
Tooling, likewise, is economical, and tolerances 
are easily maintained without expensive tool main- 
tenance. Pellets are readily handled by automatic 
machines so they may be fed to check stations, 
tested, and routed to appropriate storage contain- 
ers, all at high speed. Likewise, the pellets are 





Solder Clad 
Meta! Discs 


Fig. 1 UCA CAPACITOR ELEMENT SUB-ASSEMBLY 











readily transported in the assembly machine 
where they are inserted into the base matrix. 


Resistor pellets may be carbon composition for 
resistance values from 5 ohms to 5 megohms and 
by parallel or series connections the range may be 
broadened considerably. They may be easily mold- 
ed to the required 0.100” dia. x 0.063” length, and 
are rated at 0.1 watt (tentatively). The flat sur- 
faces of the resistors consist of silver which is 
integrally molded. 


Capacitor pellets are most easily made with a 
ceramic mix dielectric and the flat faces silvered. 
As the constituents may be varied widely to 
achieve different values of dielectric constant, 
temperature coefficient and power factor, and as 
the powder is readily pressed to the 0.100” dia. 
size, this design has been adopted as shown in 
Fig. 1. In attempting to obtain high capacitance 
values, it was found that pellets of standard thick- 
ness with powders of 7500 dielectric constant did 
not provide capacitors of sufficient value. How- 
ever, by reducing the thickness of the dielectric, 
the desired capacitance was obtained. The overall 
pellet thickness of 0.063” was achieved by sand- 
wiching the dielectric disc between two metal 





Electrodes (Both Ends) 


Ceramic Tube With Resistive Film Spiralled Cut Into 
Pellet Size Lengths With Electrodes Applied 


Fig. 2 PELLET METAL-OXIDE FILM RESISTORS 
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discs of appropriate thickness. The maximum ca- 
pacitance of the 0.1” dia. disc was approximately 
400 pf which is suitable for many applications, 
but if a capacitance approaching 0.01 mf is re- 
quired, better area efficiency is obtained by using 
0.250” dia. pellets. Thus, in the same space oc- 
cupied by four 0.1” dia. pellets, a 0.250” dia. pellet 
may be used with a capacitance increase of 6.25 
times. It must be pointed out that the use of the 
larger diameter pellet is an interim compromise. 
When capacitor technology has advanced to the 
point where much higher dielectric constants are 
available, the 0.250” dia. pellet will be unneces- 
sary and can be eliminated. 


As each circuit capacitance may consist of sev- 
eral pellets in parallel, it is an easy matter to se- 
lect combinations of available pellets to obtain the 
desired total capacitance. 


Experimental pellets measured approximately 
900 pf in the 0.1” dia. and 4000 pf for 0.250” dia. 
pellets. Voltage breakdown was more than 1000 
VDC. 


Film Resistors may be incorporated in the UCA 
design if the requirements call for their special 
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A “do-it-yourself” 
set-up for microcir- 
cuit design using mi- 
crocomponent pel- 
lets. It is quite fea- 
sible for the design- 
er to make his own 
experimental mod- 
ules in this manner, 
and make modifica- 
tions at once, if nec- 
essary. 


characteristics. The body of the resistor is ceram- 
ic, 0.1” dia. x 0.063” long as shown in Fig. 2. 
Metallic or oxide film is deposited over the entire 
body by the usual techniques and the flat surfaces 
are silvered and fired. High resistance values may 
be obtained by spiraling the resistor to provide a 
tortuous resistance path. The range of resistance 
which may be expected is about 1 ohm to 25,000 
ohms with a power rating of 0.1 watt per pellet. 


Tunnel Diodes in their present form are easily 
made in the 0.100” dia. x 0.063” length. Operat- 
ing parameters would be unchanged in this size 
and a whole new field of applications uncovered, 
as this diode can oscillate and amplify at high 
frequencies and is well-suited to computer, radio, 
television and similar applications, especially 
where portability is required. 

Transistors, being three-terminal devices, re- 
quire special treatment for integration with the 
other components described above. Inasmuch as 
the trend towards miniaturization continues, and 
as transistors now available will fit into a 0.250” 
dia. hole with room to spare, it is reasonable to 
expect that 0.100” dia. units will be available soon. 


(Continued on p. 47 
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Mounting plates 
are made of phenolic, ceramic, 
glass base silicone, etc., 
as application requires. 
They are 1/6” thick 
Length and width 

are multiples of 0.150’ 
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Fig.3 PLATES & TERMINALS 











First Conductive 
Carbon Pattern 


Second Conductive 
Carbon Pattern 





External Black 
Coating - 


Epoxy Coating 
Fig. 4 UCA—CONSTRUCTIONAL FEATURES 
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New Products of the Month 
FLEXIBLE PRINTED CIRCUITRY [Garlock Electronic Products] 


Features Low Cost, Reliability & Operating Temperature To 400°F 


The outstanding electrical, physical, and 
thermal properties of Teflon FEP have been 
incorporated into this flexible printed 
circuitry to offer greater design freedom, 
maximum reliability, lower installation 
costs, package size and weight reduction. 

The material can be bent or twisted to 
conform exactly to package contours and 
coraponent parts. Terminations are adapt- 
able to comon industry standards. Elec- 
trolytic copper is used as the conductor 
material and is completely encapsulated be- 
tween two layers of teflon. The thickness of 


f 


MICA COIL 


FORMS [Electronic Mechanics, Inc.] 


Loss Factor Less Than 0.016 At 1 Meg — Does Not Absorb Moisture 


These special purpose coil forms, which 
are produced only to customer specifica- 
tions, are molded or machined from My- 
kroy 750 or 761. The physical and electrical 
characteristics of this material permits its 
use in precision coil forms for induction 
coils, relays, solenoids, potentiometers, re- 
sistors and associated applications. Claimed 
to meet the requirements of MIL-I-10A 
L442, Mykroy does not absorb moisture, 
has a loss factor of less than 0.016 at 1 meg 
and has a dielectric strength of more than 
350 vpm. 
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the teflon determines the high voltage lim). 
tations. 


Besides flexibility, the use of teflon as 
the insulation material offers a wide oper. 
ating temperature range of —122°F tp 
400°F. Its dielectric constant of 2.1 +.1 re. 
mains stable from 10? through 108 eps, 
PRICE: Contact Sales Mgr below. AVAILABILITY; 
3 to 10 wks. MFR: Garlock Electronic Products, 
Dept EP, Camden 1, N. J. SALES MGR: F. O. Dut. 
ton, WO 4-2212; for nearest rep see eem p. 159) 
(1960-61 Ed.) OTHER PRODUCTS: See eem p. 985 


Check 91 Reader Service Card 4/6] 
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Contamination of precious metal contacts 

is said to be prevented in relays and other 
switching devices because the base material 
does not outgas through 350°C. The ther- 
mal expansion coefficients are claimed to 
equal those of platinum and _nickel-alloy 
wires used in winding the coil. 
PRICE & AVAILABILITY: Contact Sales Offices 
below. MFR: Electronic Mechanics, Inc., 101 Clifton 
Bivd., Dept EP, Clifton, N. J. SALES OFFICES: See 
eem p. 1579 (1960-61 Ed.). 
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AND TRANSFORMERS [Caddell-Burns Mfg. Co., Inc.] 





Designated by the suffix “F”, the high 
temperature (150°C) versions of the Types 
610 and 673 coil and transformer assem- 
blies, are particularly adapted to high 
temperature applications. 

The Type 610F and 673F are two of this 
firm’s Multitrans, featuring shielded vari- 
able K transformers. Individual coils on 
silicone fiberglas tubing slide on a central 
coil form to adjust coupling for desired 
gain and bandwidth. Complete shielding is 
achieved by the use of a metal terminal 
plate. Another feature of these units is the 














CLOSED-CIRCUIT TV CAMERA & CONTROL UNIT [KinTel Div. of Cobu Electronics, Inc.] 


Camera And Control Unit Combined In One Case 


This “20/20” TV unit is a new aspect to 
closed-circuit television, with both camera 
and control unit enclosed in a single case. 
Only a TV monitor or home receiver is 
needed to complete the closed-circuit sys- 
tem. The unit is designed for applications 
in which mobility, economy, and simplicity 
of operation are of prime importance rath- 
er than resistance to adverse environmental 
conditions. 

Resolution of the unit is claimed to be 
entirely dependent on the video amplifier 
of the TV receiver used. The video band- 


FREQUENCY SHIFT CONVERTER [Electrocom Industries] 


For Commercial And Civil Defense Applications 


The Model FSC-250 self-contained fre- 
quency shift terminal unit is designed to 
convert audio tones to keyed direct current 
suitable for operating teleprinters. Upon 
connection of the unit to the audio output 
of a communications receiver and to a tele- 
printer, the system is ready for operation. 
Terminals are provided on the rear panel 
for operation of a frequency shift keyer for 
transmitter keying, motor control of auto- 
matically started printers and additional 
loop keyers if desired. 

Various input filters are available to 
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Offer Unique Construction—High Temperature Component Material 


internal frictioning device which applies 
uniform torque to the tuning cores. 


Type 610F is %” sq x 1%” high and is sup- 
plied with 4 terminals. Type 673F is 14” sq 
x 2144” high and may be ordered with 4, 5 
or 6 terminals. 


PRICE: From $2.50 up (depends on qty & specs). 
AVAILABILITY: From stock. MFR: Caddell-Burns 
Mfg. Co., Inc., 40 East 2nd St., Dept EP, Mineola, 
N. Y. SALES OFFICES: See eem p. 1546 (1960-61 
Ed.) OTHER PRODUCTS: See eem pp. 634, 635 


Check 93 Reader Service Card 4/61 
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width is 8 me, with a 650-line resolution 
and 2% linearity. An optional sync gener- 
ator provides 2:1 interlace and locks the 
vertical sweep to the 60 cps line for opti- 
mum picture quality with a standard moni- 
tor. 

PRICE: $1400.00. AVAILABILITY: Contact Sales Of- 
fices below. MFR: KinTel Div. of Cohu Electronics, 
Inc., 5725 Kearny Villa Rd., Box 623, Dept EP, San 
Diego 12, Calif. SALES OFFICES: See eem p. 1622 
(1960-61 Ed.). OTHER PRODUCTS: See eem pp. 
918, 919. 
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match the selectivity characteristics of the 
associated communications receiver. Her- 
metically sealed mark and space filters are 
available for optimum performance on 
shifts other than 850 cps. A selector switch 
enables the unit to be used for local loop 
operation, normal or reverse keying, mar 
lock and unattended autostart operation. 
The unit fits a standard 19” rack. 
PRICE: $325.00. AVAILABILITY: Stock to 90 days. 
MFR: Electrocom Industries, 1105 N. |ronwood Dr. 
Dept EP, South Bend 15, Ind. SALES MGR: B. Jaffe, 


CE 4-3829- Check 95 Reader Service Card 4/61 
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another Sarkes Tarzian 
production breakthrough! 





Specifications at 25° C 





Zener Test Dyn. 
Voltage Current |imp.(MAX) 
(V) (MA) (Ohms) 
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‘Tarzian 
Silicon Voltage 


Regulators 
now at 


workday 
prices 


Where highest quality 
is in volume production 


1-watt 
Epoxy enclosed 
6 to 105 volts, in 20% increments 


Standard tolerance is 20% 
(all common tolerances available on request) 


Immediate availability 


“Sarkes Tarzian did it in 1957 for silicon rectifiers 


and has done it again in 1961 for silicon voltage 
regulators...devised production methods that 
make it possible to offer quality silicon 
semiconductor devices at a price level that 
permits their use not only in Sunday circuits 
but also in workday circuits. 


At the new low prices, more circuits can be 
better protected or improved in performance by 
the use of these small and inherently rugged 
devices as clippers, limiters, and regulators. 


Send for price and ordering information. 


SARKES TARZIAN, INC. 


World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape » Semiconductor Devices 


SEMICONDUCTOR DIVISION « BLOOMINGTON, INDIANA 
in Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, inc., New York 


Check 6 Reader Service Card 
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New Products of the Month , 
LARGE SIZE READOUT LAMPS [Westinghouse Electric Corp., Lamp Div.] 


TIME CODE GENERATOR [ Electronic Engineering Co. of Calif.] 





ANALOG-DIGITAL CONVERTER [Aiflyte Electronics Co.] 


UNIVERSAL DIGITAL MODULE [Computer Logic Corp.] 









Readable At Distances Up To 150 Feet 


These Style RA-4000 readout lamps are 
designed to display letters and numbers 
by electroluminescence, in applications such 
as time and temperature indicators and in 
various military and industrial uses where 
a large size readout is desirable. Switch- 
ing to form the various letters and numerals 
can be accomplished with stepping relays, 
rotary switches, solid state or electro- 
mechanical devices, or by other means. 

The lamp is made in the shape of a par- 
allelogram, having outside rectangular di- 
mensions of 3%,¢” wide by 4%” high. Periph- 
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eral measurements of the maximum gige 
figure or number which can be displayed j 
2%” wide by 4” high by 1” deep. 

The lamps operate at either 240 or 460 y, 
60/400 cps. Power consumption is .01 w with 
all segments lighted. Average brightnesgat 
240 v 400 cps is 7 foot-lamberts, 10 foot. 
lamberts at 460 v 400 cps. 

PRICE: $25.00. AVAILABILITY: Contact Sales op 
fices below. MFR: Westinghouse Electric 
Lamp Div., Box 2278, Dept EP, Pittsburgh 30 Penn, 
SALES OFFICES: See eem p. 1720 (1960-61 Ed), 


Check 96 Reader Service Card 4/6] 


Precision Serial Readout Of 20-Bit, 24-Hour BCD Code 


Producing a precision serial readout of 
20-bit, 24-hour BCD (binary coded decimal) 
code, the model 804 time code generator 
supplies a time code frequency stability of 
3 parts in 108 per day. This is equivalent to 
about one second per month. In addition to 
the time code, three auxiliary pulse rates 
are also provided. The device is used for 
monitoring coordination and instrumenta- 
tion. Both a d-c level shift and a modulated 
carrier output are provided. 

A 1 me differentiated square wave is sup- 
plied by the 804 for synchronization with 





external stanndards. The unit also supplies 
1-pps pulse for comparison with WWV time 
ticks. 

The 804 is designed to operate in conjune- 
tion with the manufacturer’s 824 magnetic 
tape search and control system or may be 
operated with the ZA 19581 time search 
and control system (vacuum tube version), 
PRICE: $7,925.00. AVAILABILITY: 60 to 90 days, 
MFR: Electronic Engineering Co. of Calif., 1601 
East Chestnut Ave., Dept EP, Santa Ana, Calif, 
SALES OFFICES: See eem p. 1578 (1960-61 Ed.) 
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Provides 128-Count Per Revolution, True Binary Readout 


This true binary digital encoder, AS-1011, 
operating at a maximum slew speed of 1500 
rpm, provides a readout presentation range 
of 128 counts per revolution. Non-ambigu- 
ity is obtained through the use of V-scan 
brushes, which are compatible spring-tem- 
per, precious metal, 3-strand brooms. The 
drum construction features rhodium piated 
silver or solid gold segments firmly em- 
bedded in epoxy resin and diamond turned 
to a 6-micro-inch stepless finish. The unf- 
form wear and life expectancy is claimed 
to be far in excess of conventional printed 





SHAFT ANGLE ENCODER [Litton Systems, Inc., Sub. of Litton Industries] 
‘*E 


8-Bit Encoder—1” Diameter—Synchro Size 11 


Model AD11-08S is less than 1.4” in 
length and weighs only 1.8 oz, including 
silicon isolation diodes and 15” of wire 
leads. 


The encoder is a single-disk simplifica- 
tion of this manufacturer’s double-disk 13- 
bit encoder. The unit has a minimum operat- 
ing life of 2,000,000 revolutions at 100 rpm 
and meets military specifications for ex- 
treme environment. With a moment of in- 
ertia of only 0.0026 ounce-inch?, the driv- 
ing torque is less than 0.3 ounce-inch. 






Contains Four Inverter Circuits 


Using a reliable diode-NOR logic, the 
Model DN-1 universal logic card is conserv- 
atively designed for medium-frequency 
digital systems to bit rates of 200 ke. Com- 
plete signal and system compatibility is 
achieved by using only the DN-1 transistor- 
ized plug-in module. 

Each card contains four transistorized 
circuits which can be connected as flip-flops, 
one-shots and logic gates. The cards can be 
simply connected to form counters, shift 
registers, arithmetic units or any digital 
logic. Diodes are arranged for maximum 


circuit disc commutators. 

Available in a syncro mount case with an 
O.D. of 2”, the unit weighs 5 ounces. Input 
torque is 0.25 inch-ounces. 

The operating voltage is rated at 28 vde 
at 50 ma, with a contact noise of less than 
50 mv when switching 1 v into a 1 megohm 
load. 


PRICE: $300.00 (1-9). AVAILABILITY: 4 to 6 wks. 
MFR: Airfiyte Electronics Co., 535 Avenue A, Dept 
EP, Bayonne, N.J. SALES MGR: M. Feinman, HE 6 
2230; for nearest rep see eem p. 1518 (1960-61 Ed). 
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Resolution is one part in 256, equal to 14 
degrees of shaft rotation, with an absolute 
conversion error of less than +% of the 
least significant digit or 21 minutes of are. 
To eliminate transistion ambiguity, @ 
double brush in a V pattern scans the coding 
disk. 
PRICE: $695.00 (1-9). AVAILABILITY: From stock. 
MFR: Litton Systems, Inc., 5500 Canoga Ave., Dept 
EP, Woodland Hills, Calif. SALES MGR: N. Mehl, 
Di 6-4040. 
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useability. Each transistor output can drive 
10 inputs at rates from zero to 200 ke. 
Standard levels are 0 and -12 v. 

The etched glass-epoxy boards are 4%” 

by 444” and use an Elco connector, which is 
provided. Compatible systems elements are 
available such as clock, relay driver, 
cage and power supply. 
PRICE: $50.00 to $55.00 ea. AVAILABILITY: 30 to 45 
days (depends on qtys). MFR: Computer Logie 
Corp., 11800 W. Olympic Bivd., Dept EP, Los Am 
geles 64, Calif. 


Check 100 Reader Service Card 4/61 
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The all-new Hughes High Frequency Memo-scope® 
Oscilloscope saves you time and money in transient 

analysis. With its 10 mc bandpass and one million inches 
per second writing speed, it can store fleeting phenomena 
for an indefinite period of time. It displays these 
non-recurring transients for thorough study until intentionally 
erased. In this way, you can eliminate expensive “hit or 
miss'’ methods of transient analysis. 


An added benefit: you can also use this unique new 
instrument as a precision laboratory oscilloscope. Thus, you 
get two precision instruments for the price of one. 


This is the on/y measuring instrument that can give you 
stored response at these fast writing speeds! 





SPECIFICATIONS: 





CONVENTIONAL MODE: STORAGE MODE: 
@ DC to 10 mc Band Pass (All features of Conventional Mode, 
@ Sweep Range: 0.1 uw secs/division; PLUS:) 
5X Magnifier for speeds to .02 u @ One million inches per sec Writing 
secs/division; Speed 
Multiplier for sweeps long as 10 @ Unlimited Storage Time 
/ 
secs/division @ Fast Erase (less than 150 millisecs) 
8 X-Y Plotting 


@ Single Shot Trigger 


@ Rise Time: 35 nanoseconds 

® Built-in Delay Line (0.25 uw secs) 
@ Numerous Trigger Selections ® Photograph or Trace Directly Off 
@ Electron Beam Position Indicators Scope Face 


@ Plug-in Preamplifiers 








Learn more about the new CREATING A NEW WORLO WITH ELECTRONICS 
High Frequency Memo- ‘ 
scope Oscilloscope—its ' 
applications, operating 
characteristics, and 





principle of operation. 


Write today for a free 
illustrated brochure. No Seer 

obligation, of course HUGHES AIRCRAFT COMPANY 
INDUSTRIAL SYSTEMS DIVISION 





Memo-scope Oscilloscope 

Hughes Industrial Systems Division 
P.O. Box 90904 

Los Angeles 45, California 


O Please send me a copy of your 8-page brochure 


O Please arrange for an in-plant demonstration. 


ee 
Company_ 
Address__.__ eee ne Ln | 


eS OSs 
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PROBLEMS 
and SOLUTIONS 


Grom Que Readers 


NEW PROBLEMS 


LAMPS FOR EMITTER CIRCUITS (No. 184) In applications that 
require the use of paralleled power transistors it is often neces- 
sary to use resistors in the emitter circuits to assure equal 
current distribution. The voltampere characteristics of incan- 
descent lamps are ideally suited for the purpose. The positive 
temperature coefficient of the filament in the lamp would per- 
mit the use of smaller resistors as current equalizers, while 
at the same time serving as visual indicators of the presence 
of overloaded or defective power transistors. 

Incandescent lamps commonly available are not suited for 
this purpose. Such a lamp should have a low voltage drop 
(0.25 volts or 0.5 volts), and come in various current ratings 
of 1, 3, 5 or 15 amperes. Pigtail mounting would be desir- 
able. Does anyone manufacture such a lamp? 


ANGLE COUNTER (No. 185) | am looking for an angle coun- 
ter that meets the following requirements. Continuous dis- 
play from O00 degrees to 359 degrees for one input shaft 
rotation and then repeat the cycle from O00 degrees for any 
further rotation in the same direction. The counter must be 
bidirectional. Three digits are required but four will be ac- 
ceptable. The size of the display should be larger than % of 
an inch. Large horizontal spacing between counter drums is 
not permissible. The input shaft speed is less than 10 rpm. 

An electrical substitute in the form of a small code wheel 
with electrical readout will be acceptable. The electrical 
readout must be direct from the code wheel. Any information 
regarding this matter will be appreciated. 


4-INPUT OSCILLOSCOPE SWITCH (No. 186) We are in quest 
of a method of injecting up to four different input signals 
to a single gun oscilloscope. These signals would have to 
be “quick-switched” so as to produce acceptable definition. 

The purpose would be to display (within limits) experi- 
mental flight instruments. Also, is there apy way of simu- 
lating 3-D on an oscilloscope? 


FLOW RATE MONITOR (No. 187) We need a failsafe flow 
monitor or a failsafe method of measuring the rate of high 
purity water flow through a one-inch pipe. The flow rate will 
be less than 100 gpm at several hundred psia. It is neces- 
sary that a failsafe signal be provided for a minimum flow 
rate which can be used to de-energize a relay and a maxi- 
mum flow rate signal to provide annunciation. The signal 
trip rate is a maximum of once per day and a means for 
changing both minimum and maximum flow rate points is 
required. The pressured drop must not exceed 200 inches of 
mercury. Water temperatures vary from 0°C to 15°C, and the 
surrounding media is air (subject to periodic water baths) 
varying from 50°F to 80°F. Accuracy, calibration, reliability, 
and reproducibility are important and should be provided 
with solutions on the above. 

It is desirable that any one minimum flow rate signal from 
thousands of the above devices be able to de-energize a 
single relay in less than 0.20 second and that a visual read- 
out system be provided to locate which minimum or maxi- 
mum flow rate signal occurred first. In addition, a readout 
system showing all maximum and minimum flow rate signals 
which have occurred would be helpful. 


SOLUTIONS TO PREVIOUS PROBLEMS 
VOLTAGE COMPARATOR CIRCUIT (No.169) J have need of a 


circuit that will compare a d-c voltage (A) on one line against 
a d-c voltage (B) on another line. There should be two output 
lines, one being pulsed (either polarity) when line A is more 
positive than B by 1 millivolt or more. The other output line 
will be pulsed when B is more positive than A by the same 
margin. The range of voltages A and B is from 0 to +5 volts 
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Problems in design, engineering, and procure. 
ment are solved through the interchange of 
ideas from our readers, in this column. To 
participate, submit your problem, or solution 
to a published problem, to the Editor. See 
book award notice below. 


The input impedance must be such that no more than ] 
micro-amp (average) will be drawn from A or B. The system 
shall have the abitity to make comparisons at the rate of 300 
ke and should be entirely solid state. 


SOLUTION i: | would like to propose the following as a solu 
tion to this problem. Basically the circuit consists of a solid 
state differential operational amplifier, and since there must 
be two separate outputs, two Schmitt triggers with steering 
diodes. 


The circuit is as follows: 
Line A Oto + S volts 
































Voltage Crossover 
Detector 





Line 8 Oto +5 volts 


The operational amplifier is connected in what is known as 
a voltage crossover detector. In a circuit of this type the differ- 
ence in magnitudes of the input signals is amplified by ap- 
proximately 20 x 10? depending on the open loop gain of the 
amplifier. Therefore, submillivolt differences in input signals 
will supply full output. 

A typical amplifier would be Philbrick’s Model P2. The input 
current is approximately 10-" amps and the output range is 
+10 volts at 1.0 ma. This is more than sufficient to properly 
drive Schmitt triggers to supply the necessary outputs. 

M. L. Hudspeth, Group Eng. 
Dynatronics, Inc., Orlando, Fla. 





SOLUTION B: Our company is completing development on a 
high-speed solid state comparator similar to that called for 
but somewhat better in performance. The first portion of the 
problem was the comparator itself. For this, we selected the 
best of three feasible circuits employing the proprietary prin- 
ciple of “controlled positive feedback”. 

In order to permit this circuit (which has excellent DC reso- 
lution) to operate at high speed, we employed a solid state 
chopper capable of operation above 500 kc. Our design em- 
ploys temperature control of the input transistors to overcome 
the low-temperature shift in beta, and therefore in input im- 
pedance. The block diagram thus starts with the temperature- 
controlled pre-amplifier for impedance matching, the elec- 
tronic chopper, and the special high-gain amplifier utilizing 
“controlled positive feedback”. 

This final amplifier enables us to obtain twelve volt pulses 
from the few millivolt input chopped pulses with the fewest 
number of transistors. 

P. Lefferts, Electronics Engineer, 
Lockheed Electronics Company, Metuchen, N. J. 
(Continued on p. 43) 





TECHNICAL BOOK AWARDS FOR 
OUTSTANDING PROBLEMS & SOLUTIONS 
Two books, from the John F. Rider Catalog, are award- 
ed monhtly to ELECTRONIC PRODUCTS Magazine 
readers—one for the most interesting problem, the other 
for the best solution of the month. All decisions final; 
duplicate prizes in case of ties. 
MARCH AWARD WINNERS 

SOLUTION TO PROBLEM 171: H. Malamud, Republic 

Aviation, Farmingdale, N. Y. 
PROBLEM 180: L. E. Robbins, Project Eng., RCA-BMEWS, 

Clear, Alaska. 
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NEW! MODEL 131 
Low cost pulse generator with 
rise time of 10 nanoseconds! 

$575 f.o.b. Oakland, California 


If you’ve been looking for a high-quality 
pulser with excellent performance 
characteristics — but without a high 
price tag — the new E-H 131 was de- 
signed for you. The 131’s fast rise time 
and high-power output pulses make it 
an ideal pulser for laboratory and re- 
search applications as well as produc- 
tion line testing of components and 
solid state devices. Check the 131’s 
specifications. You'll agree it is the out- 
standing instrument in its price range. 


SPECIFICATIONS 


REPETITION RATE: 10 cps to 100 kc, internally con- 
trolled, zero to 100 ke externally driven. 

RISE TIME: 10 nanoseconds. 

PULSE DELAY: Zero to 100 microseconds with respect 
to the trigger. 

TRIGGER (for sync. purposes): Positive 10 volt pulse. 
EXTERNAL DRIVE: 5 volts RMS or equivalent positive 
pulse required. 

ELECTRONIC GATE: Negative 20 volts required to 
block the pulse train. 

PULSE OUTPUT: 50 volts into a 50 ohm load. 
PULSE WIDTH: 100 nanoseconds to 100 microseconds, 
continuously variable. 

POLARITY: Positive or Negative pulses available. 
DUTY FACTOR: 10 percent. An automatic limiter pre- 
vents overload. 

OUTPUT ATTENUATOR: 100:1 coarse selector, 10:1 
vernier control. 

DIMENSIONS: Standard 19” rack panel, 5%” high. 





E-H MODEL 130 This double pulser 
has repetition rates to 4 mc, rise 
and fall time of 10 nanoseconds, 
pulse widths and delay variable 
from 100 nsec to 50 milliseconds, 
and delivers 50 volts at 500 ma at 
50% duty cycle. Either pulse polar- 
ity, output attenuator, and provi- 
sions for external drive and elec- 
tronic gating. Especially suited for 
fast circuit applications in tran- 
sistor testing, computer and mis- 
sile fields. 1175 f.o.b., Factory. 


os a 

E-H MODEL 121 A high-current 
pulser delivering a 50 volt pulse 
into 50 ohms. Rise and fall times 
4 nanoseconds. Width variable from 
20 nsec to lusec. Repetition rate 
from 10 cps to 10 mc. Either pos- 
itive or negative pulses may be 
selected on the front panel. Ideal 
for ferrite and magnetic switching 
studies, applications in high speed 
transistor and diode switching, and 
design of logic and memory cir- 
cuits. $1675 f.o.b., Factory. 


E-H MODEL 120B Rise time — 

nanoseconds—is ahead of the field 
and offers new tool for fast, high- 
resolution work. Two outputs inde- 
pendently variable in amplitude 
(—8 volts into 93 ohms) and widths 
(2.5 to 25 nsec). inverting and im- 
pedance matching transformer 
available. Repetition rate 10 cps 
to 10 mc. Advanced trigger pulse 
and a fast, flexible gate for com- 
plex pulse-time and pulse-amplitude 
selection. $1275 f.0.b., Factory. 


WRITE, WIRE OR TELEPHONE TODAY FOR MORE INFORMATION — REPRESENTATIVES IN ALL MAJOR CITIES 


\((qH)) E-H RESEARCH LABORATORIES, INC. 


\ 


163 ADELINE STREET «© TEMPLEBAR 4-3030 * OAKLAND 20, CALIFORNIA 
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[Harvey-W ells Electronics, Inc.] 


Compares Flip-Flop, Register Outputs For Arithmetic Operations 


The Model 2181 comparator is a half- 
adder digital building block module suited 
for applications where flip-flop or register 
outputs are to be compared for arithmetic 
operations. It consists of two identical cir- 
cuit stages where each circuit performs a 
comparison function to satisfy the follow- 
ing Boolean equations: AB + AB = C and 
AB + AB=C. As shown by these equations 
the unit serves as the basic adder for binary 
additions. 

Standard levels at 0 volts for non-com- 
parison or —4 volts for comparison will be 


ANALOG MULTIPLIER-DIVIDER [ Airpax Electronics Inc., Seminole Div.]} 
Freq. Response 50 CPS Into 1000 Ohm Load—Iindefinitely Long Life 


Applicable to any type of analog process 
control used in industrial and military in- 
strumentation, Type 33-5947 analog multi- 
plier-divider accepts three d-c analog in- 
put voltages, X, Y and Z and forms an out- 
put proportional to XZ + by Y. The unit 
may also be connected so as to square, find 
geometric means, extract square roots and 
solve quadratic equations. 

A completely solid state device, the type 
33-5947 has a frequency response of 50 cps 
into a 1,000 ohm load, measured from the 
X, Y or Z input. The unit uses only switch- 


AUTOMATIC TAPE SPOOLER [Electronic Engineering Co. of Calif.] 
Bidirectional Unit May Be Used With Any Tape Reader 


ISOLATION MOUNTING PLUG rPemens Electronics Co., Inc.} 


This TS-400 unit uses standard NAB 
(NARTB) reels, up to 8 inch, for handling 
of paper or mylar tape. Capacity is 1,000 
feet of tape. Operating automatically, speed 
of the TS-400 is 15 ips. No external control 
is required for operation in either direction, 
since winding in a particular direction is 
controlled by a tension arm which senses 
slack in the tape. Thus tape is spooled in 
either direction, forward or reverse. 


The TS-400 operates off 115 vac, at 60 
cps, and draws 0.7 amperes of current. 


Top Stack-Up Jack Isolated From Lower Plug 


This top stack-up jack, Model 1390, is 
isolated from its banana plug base, thereby 
facilitating connection of components such 
as resistors, capacitors, diodes, attenuators, 
gates, or filters to the side mounted solder 
turret terminals. The unit greatly simpli- 
fies inserting selected components into a 
circuit and also facilitates substitution of 
graduated values of that component. 

Manufactured in red and black, this isola- 
tion mounting plug has unbreakable molded 
plastic insulation. The banana plug is one 
piece heat treated beryllium copper spring, 


POWER TRANSISTOR SOCKET [Augat Bros., Inc.] 
Narrow Width Permits Use Of Small Size Mating Transistor 


This high quality socket is made to ac- 
commodate the complete series of Clevite’s 
“Space Saver” power transistors. Its nar- 
row width permits utilization of the space- 
saving size of the mating transistor. 

Designed to be fastened beneath the 
chassis, the socket provides direct mounting 
of the transistor with mica insulator to 
chassis, thus providing maximum heat dis- 
sipation by conduction. Mating contacts are 
tin plated spring temper phosphor bronze. 

Three types of socket insulation are avail- 
able; general purpose black phenolic per 


eem File System) ‘ 
eons even owl 


accepted by either input for performing the 
comparison. Outputs can be tied in caseads 
but not in parallel. 

The input loading to each input is one 
base load, and the output drive capabilityig 
three base loads for each stage. Pulse am. 
plitude input is —4.0 +1.0 volts, with a pulge 
width of 0.1 +0.02 seconds. 

PRICE: $125.00. AVAILABILITY: From stock. MPR; 
Harvey-Wells Electronics, Inc., 14 Huron Dr,, Dept 
EP, Natick, Mass. SALES MGR: R. Leeman, CE § 
7372; for nearest rep see eem p. 1604 (1960-61 Ed), 
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ing transistors and square loop toroidal 
cores to assure indefinitely long life, As 
curacies are +0.5% as a multiplier and 
+1% as a divider. 

The unit’s power requirement is 115 vag, 

60 cps and its operating temperature range 
is from 0°C to 50°C. 
PRICE: $350.00 to $450.00. AVAILABILITY: 3 to § 
wks. MFR: Airpax Electronics Inc., Seminole Div, 
Dept EP, Ft. Lauderdale, Fila. SALES MGR: F, 0. 
Marsh, LU 3-6160; for nearest rep see eem p. 1518 
(1960-61 Ed.) 
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This tape spooler, which weighs approxi- 
mately 18 pounds, mounts on a standard 
19 inch rack. Height is 8% inches, and 
depth is 8 inches. 

Other accessories are planned for the 

400 Series. 
PRICE: $495.00. AVAILABILITY: 6 to 8 wks. MFR: 
Electronic Engineering Co. of Calif., 1601 E. Chest 
nut Ave., Dept EP, Santa Ana, Calif. SALES MGR: 
R. F. Lander, Ki 7-5501; for nearest rep see eem p, 
1578 (1960-61 Ed.) 
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fitting standard 0.166” diameter jacks, The 
maximum outside diameter is 74,” and the 
height of the mounted jack is 1” from its 
base. 


Applications involving use of the unit in- 

clude computer circuits, general lab circuit 
design, testing, etc. 
PRICE: $0.67 to $0.95 (depends on qty). AVAIL 
ABILITY: From stock. MFR: Pomona Electronics Co. 
Inc., 1500 E. Ninth St., Dept EP, Pomona, Calif. 
SALES OFFICES: See eem p. 1662 (1960-61 Ed). 
OTHER PRODUCTS: See eem pp. 701-705. 
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MIL-M-14, Type CFG; melamine per MIL 
M-14, Type MME; and diallyl phthalate per 
MIL-M-18794A (Navy), Type SDG. 

The dimensions of the socket are: width, 
29/64” max; length 2-7/64” max; and height 
(below chassis), %” max. 

PRICE: $0.16%2 to $0.42%2 (depends on qty. & 
material). AVAILABILITY: From stock. MFR: 
Bros. Inc., 33 Perry Ave., Dept EP, Attlebor, 
Mass. SALES MGR: R. Laurence, CA 2-2202; for 
nearest rep see eem p. 1530 (1960-61 Ed.). 0 
PRODUCTS: See eem p. 817. 
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AFETY Features 
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Power Supplies 











Only NJE offers the BASIC 20—safety and performance features—as standard 
equipment on Heavy Duty, Industrial High Voltage Power Supplies. There are 40 
standard catalog units available on short delivery time and at economical cost. 
NJE guarantees quality construction, reliable performance and significant 
component derating. 


Check the specs on just 2 of the 40 available. 


HO-50-5 0 to 50,000 5 MA 2% RMS $1,275 | Control: 14” x 2134” x 15%” 
t* Tank: 2544” x 18%” x 20%” 
HO-120-5 0 to 120,000 5 MA 2% RMS $1,795 | Control: 14” x 213%” x 15%” 
t*Tank: 25%” x 18%” x 20%” 
mani 


tGasters not included *Oil not included 
Write for full detalis in our complete catalog. 


By 4 CORPORATION 
20 Boright Avenue - Kenilworth, New Jersey 


BR. 2.6000 + TWX Cranford, NJ 51 + FAX-FFP 
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New Products of the Month 
LUG BASE TUBE SOCKET [National Electronics, Inc.] 


Provides Positive Contact And Design Flexibility 


This LBTS-2 lug base tube socket is 
claimed to provide a tube to socket combina- 
tion which eliminates the possibility of poor 
tube to socket contact and to give maximum 
flexibility in equipment design, since the 
single socket size fits all lug base tubes. 


Positive terminal contact is provided by 
spade terminals which present large contact 
areas and are not dependent on spring ten- 
sion. In addition the spade terminals are 
coated with a soft oline layer so that 
screws cut their own contact seat. 


CONNECTOR PLUG (Switchcraft, Inc.] 
Eliminates Shorts Caused By Broken Wiring And Loose Plug Caps 


CONNECTOR [E-Z Hook Te 


PORTABLE CONTROL CENTE 


This Type ST-152 connector plug, featur- 
ing integral molded construction, is claimed 
to eliminate shorting caused by broken wir- 
ing and loose plug caps and/or shells on 
conventional connector plugs. It is designed 
for applications in output circuits such as 
connection between amplifier and speaker 
in public address systems and recorders, 
and in power supply connections. 

A special metal band is built into the 
plug body to relieve cable strain. It is avail- 
able molded to shielded or unshielded two 
conductor cable, This two prong plug mates 


st Products] 
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The socket is secured by two moun 
screws, and no clamps, brackets, or 
tional supports are required. This 
provides free air circulation for 
cabinet ventilation, and is said to 
cabinet design practical with tubes exter} 
to other components. 

PRICE: Contact Sales Mgr below. AVAILABILITY, 
From stock. MFR: National Electronics, Inc., 
North St., Dept EP, Geneva, Ill. SALES MGR; } 
Chalberg; for nearest rep see eem p. 1645 (196) 
61 Ed.). OTHER PRODUCTS: See eem p. 1450, 
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with Cinch jacks No. 16034 and F-21, and 
can be interchangeably used with Cinch 
plug No. 2744. 


Three, four, five, and six prong connee- 
tors are also available. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
3 to 4 wks. MFR: Switchcraft, Inc., 5555 N. Elston 
Ave., Dept EP, Chicago 30, Ili. SALES MGR: W. Lar 
son, SP 4-1515; for nearest rep see eem p, 1694 
(1960-61 Ed.). OTHER PRODUCTS: See eom p. 
1374. 
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Provides Quick, Convenient Terminal For Breadboard Layouts 


Designed to provide a quick, simple, and 
convenient terminal for breadboard layouts, 
demonstration boards, and experimental 
hookups built on plywood boards and sim- 
ilar materials, the Type 81-1 “Nail” clip 
connector is also suited for use on harness 
boards. The positive clamping action of the 
connector and the time saving “drive-in” de- 
sign make the unit especially useful in mak- 
ing all kinds of harness cable assemblies. 

Small and compact, these connectors will 
hold up to four or more wires. They are 
mounted on boards with a hammer and spe- 


R [Crestmont Electronics] 


Tape Programmer Meets Requirements Of Many Control Applications 


The Model 864 portable tape programmer 
controls up to eight switching functions, 
each of which initiate an on-off circuit with 
time intervals from 30 milliseconds to 2 
years. The switching circuits can be used 
to control various electrical devices, such 
as relays, motors, light, and switches, or 
they can be used to control solenoid valves 
which in turn control pneumatic or hydrau- 
lic equipment. 

Completely portable, the control center 
utilizes a standard eight-channel tape which 
is punched to permit the required occur- 


CORE-TRANSISTOR COUNTERS [Sprague Electric Co.] 
Use Rectangular Hysteresis Loop Magnetic Cores—Speeds To 1 0KC 


CORRECTION NOTICE: Re Assembly Products Automatic Temperature Controls, p. 26 March ‘61 issue, should read 


within +1°F, instead of +10°F. 


Series 73Z core-transistor flux counters 
utilize two rectangular hysteresis loop mag- 
netic cores and two junction transistors to 
perform the counting operation. At the 
completion of each counting cycle, an out- 
put pulse is presented and the device resets 
in preparation for the next cycle. The gen- 
eral circuit configuration consists of a quan- 
tizer, a transfer loop and a counter circuit. 

Typical performance parameters include 
an input amplitude from 1.5 to 8 volts, an 
output amplitude of 6.5 volts nominal, an 
input pulse width of 1 usec min, and an out- 


cial tool. The devices can be readily pulled 
out and used over again. Made of stainless 
steel and nylon, they will not rust or cor 
rode in use or storage. Utilizing a long 
point and large bulkhead, it is claimed these 
units will not pull out easily. 

PRICE: Contact Sales Mgr below. AVAILABILITY: 5 
to 42 days. MFR: E-Z-Hook Test Products, 1536 
Woodburn Ave., Dept EP, Covington, Ky. SALES 
MGR: Robert Youger, CO 1-1495; for nearest rep 
see eem p. 1571 (1960-61 Ed.). OTHER PRODUCTS: 
See eem p. 691. 
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rence of pulses. The pulses are spaced out 
to carry out a complete program. Fully 
automatic, semi-automatic, or manual pr 
graming is possible. One channel can 
made to control any other channel or all 
other channels, Any or all channels can be 
controlled remotely. One or more ch 

can be operated manually in an otherwise 
fully automatic sequence. 

PRICE: $895.00. AVAILABILITY: 2 wks. MFR: Crest 
mont Electronics, 2201 W. Burbank Bivd., Dept EP, 
Burbank, Calif. SALES MGR: Jack Seeley, V! 9-6461. 
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put pulse width of 50 usec nominal. 


A 10-count decade counter (73Z1) is 
maintained as a stock item but 5, 6, 7, 8, 
9 counters are available on order. If dest 
two or more counters can be cascaded to 
low a higher count than is available froms 
single unit. 
PRICE & AVAILABILITY: Contact sales offices De 
low. MFR: Sprague Electric Co., Marshall St. 
Dept EP, North Adams, Mass. SALES OFFICES: 
See eem p. 1689 (1960-61 Ed.). OTHER 
UCTS: See eem p. 606. 
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The precision quality of HST Transformers combined with Arco’s ccnsistent 24 hour coast-to-coast delivery service places the greatest 
variety of high reliability standard transformers, reactors and toroids at your immediate disposal. All HST Transformers are built 
and tested to meet. MILT-27A specifications except for types SS, SMO, SSM and UCA. Complete stocks are available from all Arco 
branches or from any ARCO-HST Industrial Distributor for instant shipment. Required material is- prepared minutes after your order 
is received. Arco’s branches in Dallas and Los Angeles eliminates any costly delays and work stoppages. 


Manufactured by 


electronics INC. Vranstormer Division 
Lommunity Drive, Great Neck, New York @ HUnter 70500 
BRANCHES 
LOS ANGELE 
ARCO CAPACITORS INC ARC 
1948 So. Robertson Blvd. Los Angeles 35 3 Cram 
CRestview 1-115] Rly » 80648 


O ELECTRONICS INC. * Dresser Electronics 
t Valid HST Division 
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New Products of the Month 
CRYSTAL FREQUENCY STAN 


DARD [Bulova Watch Co., Inc.]} 


Maintains 400 CPS + 10 PPM In Severe Environmental Conditions 


Designed primarily for missile or other 
airborne applications, this 400 eps crystal 
frequency standard, Model MB 400, features 
extremely high stability under rugged en- 
vironmental conditions and varying input 
voltages. Its stability of +10 ppm is main- 
tained throughout temperature ranges of 
—20°C to 71°C at vibration levels of 5 to 
2000 cps at 15 g’s and up to 100 g’s shock. 
Input is 28 volts de. Maximum power dissi- 
pation for the oven and oscillator circuitry 
is 11 watts. The output is a square wave 2 
v peak-to-peak min into a 1 kilohm load. 


PROPORTIONAL CONTROL OVEN [Bulova Watch Co., Inc.] 


LUMPED CONSTANT DELAY LINE [Allen Avionics, Inc.] 


Stability 0.01°C At Any Given Temperature 


Use of the Model PGO3 proportional con- 
trol oven is claimed to assure longer life for 
the component being controlled. The stabil- 
ity of the oven at any given temperature is 
claimed to be 0.01 degrees C or better. Ad- 
vantages offered by the new proportional 
type of control as compared to the conven- 
tional thermostatic type include elimination 
of temperature cycling, noise, surges of 
oven power and drift of temperature dif- 
ferential due to aging. 

Solid state components are used through- 
out the stepless control system. Power re- 
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Contained in an hermetically sealed egy 
2” x 2” x 4%”, the standard employs silieg, 
and JAN approved devices throughout jt, 
construction. The frequency can be adjuste 


externally to compensate for crystal aging. 


PRICE: $475.00-$895.00 (depends on qty). AVAML. 
ABILITY: 4 wks. MFR: Bulova Watch Co., Inc. Eles. 
tronics Division, 40-01 61st St., Dept EP, Woodside 
77, N.Y. SALES MGR: James Harlin, NE 9.5799, 
for nearest rep see eem p. 1543 (1960-61 Eq) 
OTHER PRODUCTS: See eem p. 731. 
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quirements for the oven are 28 vde witha 
temperature setting range of 40°C to 125°C. 
The usable cavity volume is more than 13 
cubic inches. Headers or plugs of 8 to 11 
pins are normally supplied; other types of 
headers and power requirements are avail- 
able. 

PRICE: Approx. $175.00; AVAILABILITY: 5 wks. MFR: 
Bulova Watch Co., Inc., Electronics Div., 40-01 6ist 
St., Dept EP, Woodside 77, N. Y. SALES MGR: James 
Harlin, NE 9-5700; for nearest rep see eem p. 1543 
(1960-61 Ed.) OTHER PRODUCTS: See eem p. 73], 
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Feature Delay /Rise Time Ratios As High As 175:1 


Designed for use in radar sets for ship- 
board or ground support installations, the 
DL-1000 series lumped constant delay lines 
are available in delays to 500 microseconds 
with impedances ranging from 100 to 1000 
ohms. The ambient operational temperature 
range etends from —55°C to 125°C. 

The DL-1175 unit shown has a total delay 
of 175 microseconds with a rise. time of 1.0 
microseconds, providing a delay/rise time 
ratio of 175:1. The impedance of the DL- 
1175 is 200 ohms, its maximum attenuation 
6 db and distortion is limited to 3.5% max. 


The overall dimensions of the unit, 114 

inches long by 5% inches wide by 5% inches 
high, were held to conform with existing 
specifications; however, greater packaging 
density can be obtained to meet specific cus- 
tomer requirements. Provisions for mount- 
ing can also be changed to meet with cus- 
tomer specifications. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
3 to 4 wks. MFR: Allen Avionics Inc., 255 East Sec- 
ond St., Dept EP, Mineola, N. Y. SALES MGR: Alex 
Troy, Pl 7-5450 
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ULTRASONIC TORSIONAL MODE TAPPED DELAY LINE [Curtiss-Wright Corp] 
Delay Taps At 345, 405, 408, 410, 427, And 438 Microseconds 


Utilizing magnetostrictive transducers, 
this ultrasonic torsional mode tapped delay 
line is offered with 6 taps between 345 and 
438 microseconds. Provisions are included 
for external delay adjustment of plus or 
minus three microseconds on the first and 
last taps. Suitable applications include use 
in analog and digital computers, navigation, 
missile, radar, coding systems and to pre- 
serve wave form in audio and video circuits. 

Specifications include: temperature range 
of —54°C to 100°C; altitude rating 100,000 
feet; and humidity, vibration, shock, salt 


MICROMINIATURE DELAY LINE [Developmental Electronics Corp.] 


Delay Times From 0.1 To 1.0 usec And impedances To 1 K 


Typical of this high density “M” series 
microminiature delay line is the D5Z10M 
(illustrated) having an over-all length of 
only 1” with a 4” by 4” cross section and a 
delay of 0.5 usec, a rise time of 0.09 usec, and 
an impedance of 1000 ohms. This series pro- 
vides an 80% reduction in size compared to 
currently available units, it is claimed. 

Developed primarily for modular con- 
struction, these high density delay lines 
meet stringent space requirements with- 
out sacrificing the reliability required for 
data processing and computer applications 


spray and fungus proof per mil spec MIL-E- 
5272. Input coil impedance is 100 ohms and 
output coil impedance 1000 ohms. Typical 
input characteristics are pulse width of 0.6 
+0.2 microseconds at 7.5 volts. Rise time 
of the unit is 0.2 microseconds. 

PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Curtiss-Wright Corp. Electronics Div., 3% 
Market St., Dept EP, East Paterson, N. J. SALES 
MGR: G. Sauer, SW 1-0100; for nearest rep see eem 
p. 1561 (1960-61 Ed.). OTHER PRODUCTS: See eem 
p. 1234 
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in the space and missile field. 

The “M” series is available in delay times 

from 0.1 to 1.0 usec and impedances up t 
1000 ohms, Sizes vary from %” to 1%” in 
length. Operating temperature range 38 
—55°C to 125°C. 
PRICE: Model D5Z10M: $10.00 (1-24). AVAILABIL- 
ITY: 1 wk. MFR: Developmental Electronics Corp. 
4213 South Broadway, Dept EP, Los Angeles 37, 
Calif. SALES MGR: A. S. Jimenez, AD 4-775]; for 
nearest rep see eem p. 1566 (1960-61 Ed.). 


Check 115 Reader Service Card 
APRIL 196! 


4/61 





wXx118- XC} 


6104 


eth 


BUT. 


1000 


GAIN AT 
2 AMPS! 


Westinghouse 


HIGH GAIN 
TRANSISTORS 


IMMEDIATE 
DELIVERY 
AT FACTORY 
PRICE FROM 


\chweher 


ELECTRONICS 


60 HERRICKS ROAD. MINEOLA. L. 1... N.Y. 
PIONEER 6-6520. TWX G-CY-NY-580U 
Check 11 Reader Service Card 


ELECTRONIC PRODUCTS Magazine 





NOW 


1 for the first time 


COMPREHENSIVE COMPILATION OF 4500 


DIRECT TRANSISTO 


** ty 


R SUBSTITUTIONS 


INTERNATIONAL TRANSISTOR 
SUBSTITUTION GUIDEBOOK 


(Direct Substitutions Only) by Keats A. Pullen, Jr., Eng. D. 


Only an engineer with the experience of the 
author — Keats A. Pullen Jr. (member of the 
scientific staff, Ballistics Research Laboratories, 
Aberdeen Proving Grounds) could possibly have 
compiled the transistor substitutions data con- 
tained in this guidebook. Everyone who works 
with transistors in repairing, maintaining or de- 
signing—must have this time-saving tool. Here’s 


why: 
COMPLETE AND COMPREHENSIVE 


International in coverage, it lists 4500 direct 
substitutions comprised of American, Japanese, 
British, French, German, Dutch and Italian tran- 
sistor types. Includes both triodes and tetrodes. 


PROVIDES DIRECT SUBSTITUTIONS 
ELECTRICAL AND PHYSICAL 
Not only are the direct electrical substitutions 
shown, but case styles and dimensions also are 
given for maximum substitution flexibility. 


COVERS TRANSISTORS USED IN ALL TYPES 
OF ELECTRONIC EQUIPMENT 


The guidebook is universal in its application. It 
covers transistor substitution for radios, television 
receivers, all sorts of military, industrial, commu- 
nication and computer equipments. 

#276, 64 pp. $1.50 





if you want to increase your knowledge 





to expand into other areas of electronics ... THERE’S A RIDER BOOK FOR YOU. 


in your specific field... or if you want 








ENGINEERING TEXTS 


ENCYCLOPEDIA ON CATHODE-RAY OSCILLO- 
SCOPES (2nd edition, revised and enlarged), 
J. F. Rider & S. Uslan. Comprises a breath- 
taking cross-section of cscilloscopés and their 
uses in every conceivable field and application— 
covers the oscilloscope completely from ‘Astig- 
matism Control to Z-Azis Input.’ 1360 pages, 
cloth, $27.00 

CONDUCTANCE DESIGN OF ACTIVE CIRCUITS, 
Keats A. Pullen, Jr.,,Eng. D., most modern ap- 
proach to vacuum tube and transistor circuit 
design. Guaranteed to save time. Cloth, $9.95 


CONDUCTANCE CURVE DESIGN MANUAL, Keats A. 
ullen, Jr., Eng. D., GM curves of preferred 
type vacuum tubes. A companion to Conduct- 
ance Design of Active Circuits. Stiff cover, $4.25 


UNDERSTANDING MICROWAVES, (abridged reprint) 
V. J. Young, From the explanation 
of fundamental negative charges through Poynt- 
ings vectors to radar receiver design. $3.50 


MATHEMATICS FOR ENGINEERS, W. N. Rose, B. 
Se., Eng. (Lond.) ““‘We know of no mathemati- 
cal engineering textbook so wide in scope as 
this, so exhaustive in treatment and so valuable 
as a work of reference ... Mr. Rose’s work 
should appeal to all engineers.” The Scottish 
Education Journal. VOL. 1, cloth, $6.60; VOL. 
2, cloth $6. 


PHYSICS & MATHEMATICS IN eee. COM- 
MUNICATION, J. O. Perrine, Ph. ‘a planation 
of hyperbolic functions and RLC in all applica- 
tions. Cloth $7. 


TRANSISTORS 


SEMICONDUCTORS & TRANSISTORS, Alexander 
Schure, Ph.D. (25th in Electronic Technology 
Series). Thies design oriented text provides the 
mathematical approach to semiconductors and 
transistors in the design of circuitry. $2.90. 


PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos, 
B.Sc. Penetrates deeply into the ‘why’ and ‘how’ 
of transistor operation and explains the three 
basic circuit configurations which form the 
foundation for all transistor circuits. $3.90. 


FUNDAMENTALS OF TRANSISTORS (2nd Ed. revised 
and enlarged) by Leonard M. Krugman, P.E. 
Attacks the study of transistors from the view- 
point of transistors and transistor circuit par- 
ameters. Emphasizing theory, it makes it under- 
standable through mathematical derivation, nu- 
merical examples and solutions. $3. 


FUNDAMENTALS OF TRANSISTOR PHYSICS, by Irv- 
ing Gottlieb, P.E. Thorough analysis of the 
action of semiconductors from the physics view- 
point. $3.90. 


BASIC TRANSISTORS ‘Pictured-Text’ Course ), 
Alexander Schure, Ph.D. Ideal introduction to 
the entire field of semiconductors and transis- 
tors for the person approaching the transistor 
for the first time. Soft cover, $3.95; Cloth $5.50. 
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COMPUTERS 


BASICS OF ANALOG COMPUTERS (‘Pictured-Text’ 
Course), by Thos. D. Truitt (dir. of Advanced 
Study Group, Electronic Assoc. Inc.) and A. E. 
Rogers, (senior consultant, Electronic Assoc. 
Inc.) Begins with the simple ideas of analog 
devices; introduces the mathematical concepts 
involved; explains in detail the workings of 
modern general-purpose electronic analog com- 
puters and rounds out the course with practical 
applications,3 vols. in one cloth binding, $12.50. 


BASICS OF DIGITAL COMPUTERS ('Pictured-Text’ 
Course), John S. Murphy. Basic theory of com- 
puter arithmetic, circuitry, logical building 
blocks and memory. 3 vols., soft cover, $8.40; 
cloth, $9.5 

DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI- 
TAL COMPUTERS, Abraham I. Pressman, M.S. 
Use of the ‘worst case’ design approach assures 
successful digital computer design under all 
conditions. Practical design problems given and 
solved. Cloth, $9.95 


FUNDAMENTAL TEXTS IN VITAL AREAS 


BASIC CARRIER TELEPHONY (‘Pictured-Text’ 

Course), David Talley, E.E. Discussion of ele- 
ments and systems involved in the sending of 
multiple signals or intelligence over a single 
cable, wire, or circuit. Soft cover, $4.25; cloth, 


$5.75 

VIDEO TAPE RECORDING, Julian Bernstein. Deals 
with the electronic photography of black-and- 
white and color TV, circuits, signals, tech- 
niques and systems involved in video tape re- 
cording. Cloth, $8.95 

BASIC ULTRASONICS (‘Pictured-Text’ Course), ( 
Glickstein, soft cover. Covers basic theory (with 
special reference to sound and ultra sound 
waves); basic types of equipment and applica- 
tions. Soft cover, $3.50; cloth, $4.60 

SHORTWAVE PROPAGATION, S. Leinwoll. All 
material necessary for understanding of the 
subject — deals with the ionosphere, radio 
waves, cunagets sunspot cycles and MUF con- 
siderations. 


SPACE ‘AGE FUNDAMENTALS 


BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES (‘Pictured-Text' Course), M. Hobbs, 
P.E. The phenomena and methods involved in 
guidance of missile and space vehicles. 2 vols., 
soft cover, $7.80; cloth, $9.00 

BASICS OF GYROSCOPES (‘Pictured-Text’ Course), 
Carl Machover, 2 vols. For non-specialists, tech- 
nicians, engineers, salesmen, managers and 
students, who come in contact with yroscopes 
in their work or study where there is a need 
for more descriptive and less mathematical pre- 
sentation. 2 vols., soft cover, $6.60; cloth, $7.75 

FUNDAMENTALS OF RADIO TELEMETRY, M. Tepper. 
Explains purpose and explores techniques of 
radio telemetry. Special sections on missile and 
satellite telemetry hardware, data recording and 
processing. $2.95 

ilable at b s, electronic parts distributors, 
dept. stores or direct. Send for new catalog. 
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New Products of the Month 


TEMPERATURE & HUMIDITY TEST CHAMBER [Cincinnati Sub Zero Products] 


eem File Syster 


Temperature Range —100°F to 400°F, Humidity Range 20% Te 5% — 


The new SUB-Z-H temperature and hu- 
midity test chamber is available in two, 
four and eight cubic foot sizes, with tem- 
perature ranges of —100°F to 400°F and 
humidity from 20% to 95%. Applications 
involve use in R&D environmental testing. 

The illustrated model has an illuminated 
stainless steel chamber affording a test 
area of 14” x 14” x 14”, and the cabinet ex- 
terior measures 40” high by 24” wide by 29” 
deep. Temperature and humidity conditions 
are controlled by wet and dry bulb indicat- 
ing controllers, and an even temperature is 


MINIATURE LOW PASS FILTERS [7 T Electronics, Inc.] 
From 200 CPS To 20 KC — Impedance Levels 1K, 

Also available from 300 eps to 20 ke at 
the 500/600 ohm impedance level, these 
miniature filters can be supplied hermeti- 
cally sealed in accordance with specifica- 
tions MIL-T-27A and MIL-F-18327A. 

In the high frequency range the case di- 
mensions are 1%,” x 131g” x 144” high, while 
low frequency, low impedance units are 
13446” x 1%¢” x 2%” high. A minimum at- 
tenuation of 30 db is reached at a maximum 
frequency of 2.2 times the 3 db cutoff fre- 
quency. Other types reach 35 db at 2.5 times, 
40 db at 2.9 times, 45 db at 3.4 times, 50 db 


BAND-REJECTION FILTER [Adams-Russell Co., Inc.] 


accomplished by means of an eight inch ap 
circulator with a fin coil evaporator, 
The door may be hinged on the left » 
right side, and includes a 12 inch 
frost-free, multipane window. Other option. 
al features include terminals, ports, ang 
programming controllers. 
PRICE: Contact Sales Mgr below. AVAILABILITy, 
30 days. MFR: Cincinnati Sub Zero Products, 39% 
Reading Rd., Dept EP, Cincinnati 29, Ohio. SALgs 
MGR: L. M. Doherty, PL 1-8810; for nearest mp 
see eem p. 1552 (1960-61 Ed.) 
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5K, 10K, And 50K [stectvonie enginners master Fl 


at 3.9 times, 55 db at 4.5 times, and 60 dbat 
5.3 times the cutoff frequency. This atten. 
ation is maintained and increased at higher 
frequencies. 


Other features include a low passband 
ripple and low insertion loss. 


PRICE: $16.00-$23.00 ea. AVAILABILITY: From stock, 
MFR: T T Electronics, Inc., P. O. Box 180, Dept EP, 
Culver City, Calif. SALES MGR: J. F. Sodaro, UP > 
3213; for nearest rep see eem p 1696 (1960-61 Ed). 
OTHER PRODUCTS: See eem p. 812. 
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Rejects Interference From Strong Signals In 215-225 MC Range 


The Model 220 band-rejection filter is de- 
signed to protect communications equip- 
ment from interference caused by radar and 
other strong signals in the frequency range 
of 215 to 225 megacycles. A typical appli- 
cation is use in 225-400 mc receivers where 
nearby radars cause jamming on the low 
frequency end. 

Throughout the rejection band it is 
claimed the filter will attenuate signals by 
60 db or more. Between 240 and 400 mega- 
cycles the filter has less than 2 db attenua- 
tion. The filter also passes signals in the 


PRINTED CIRCUIT PIN TERMINALS [Cambridge Thermionic Corp.] 


VHF communications band (118-150 me) 
with less than 1 db. 

The device is sealed for shipboard use 

and may be operated over the temperature 
range of —55°C to 85°C. Power handling 
capability is 100 watts within its passbands, 
The filter is bidirectional and is equipped 
with N type female connectors. 
PRICE: Approx. $245.00. AVAILABILITY: 30 days. 
MFR: Adams-Russell Co., Inc., 200 Sixth St., Dept 
EP, Car@bridge 42, Mass. SALES MGR: Norman Van 
Dine, UN 8-8040 
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' Stakes Into Printed Circuit Board Or 0.040” Jack Or Secket 


These two printed circuit pin terminals, 
Nos. 2970 and 2971, are designed for any 
0.040” socket, such as miniature tube sock- 
ets, or for staking into boards that are later 
encapsulated. Individual pin arrangements 
can be made so that the standard tenth 
printed circuit grid may be utilized. 


Built to withstand rugged use, these pins 
are precision machined in brass and are 
finished with hard gold over silver plate. 
In addition the performance and reliability 


| | 4 | | 
DIGITAL VOLTMETER [Cubic Corp., Industrial Div. 
Explosion-Proof—50 G's Shock-Proof—Can Operate Underwater 


] 


Digital Voltmeter Model 2100 is ideal for 
use during aircraft and missile fueling 
operations, in pipeline pumping stations, re- 
fineries, chemical processing plants, muni- 
tions factories and other critical environ- 
ments, formerly considered “off-limits” for 
a digital voltmeter. 

According to the manufacturer, this pre- 
cision voltmeter has performed perfectly 
after experiencing 50 g’s of Navy shock 
and shipboard vibration tests. 

The transistor-driven stepping switch de- 
sign provides an accuracy of 99.997%. At- 


of both of these pins is guaranteed by the 
manufacturer. 

Part Wo. 2970 has a pin length of 0.30 
inches and No. 2971 a length of 0.150 inches. 
Both pins have three staking shank lengths 
of 0.051 inch, 0.082 inch and 0.113 inch. 
PRICE: $19.53/thousand (in quantities of 5000). 
AVAILABILITY: From stock; MFR: Cambridge Ther 
mionic Corp., 45 Concord Ave., Dept EP, Cambridge 
38, Mass. SALES MGR: Lowell Wilkes, TR 6-2800; 
for nearest rep see eem p. 1546 (1960-61 Ed.) 
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tenuator accuracy is 0.003% for wide-range 
precision and bridge linearity is 0.003%. 
Noise rejection (60cps) is 80 db. The Model 
2100 is 5%” wide, 11%” high, and 14” deep. 
Electrical specifications include: 0.01% a 
curacy from 1 mv to 1000 v with automatic 
ranging and polarity. 

PRICE: $3,150.00. AVAILABILITY: Contact Seles 
Mer below. MFR: Cubic Corp., industrial Div., Dept 
EP, San Diego 11, Calif. SALES MGR: W. Boyd 
BR 7-6780; for nearest rep see eem p. 1561 (1960 
61 Ed.). 
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NATIONAL 


In stock! For immediate delivery! And pro- 

duced by National!. . . a complete line of stand- 

ard plastic control knobs made in conformance 
with MS-91528. There are four basic types: 
round, pointer, spinner (each with or without 
skirts) and dial skirted round . . . available in 
three different shaft sizes. Finishes are gloss, 
matte, or to your color specifications . . . in all 
Mil-Spec sizes, 


= iu 


Knobs: Made of plastic, type III, class H2, per 
Specification L-P-349. Set Screws: Cadmium 
plated, class 3, type II, per Specification QQ-P- 
416. Inserts: Brass, composition 4, hard, per 
Specification QQ-B-613. For price quotations 
and complete information write 


National RADIO (0., INC. 


MELROSE 76, MASS. NORMANDIE 5.4800 
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Quantitative 
MEASUREMENT OF 
RESISTOR 


Model 375 Resistor Noise Test Set 


The QUAN-TECH Model 315 Resistor Noise Test set is a highly compact unit for making 
precise quantitative measurements of excess noise resulting from current through resistors. 

Testing with the Model 315 is rapid—operating procedures are simple. Resistors of any 
type within the ohmic values specified below may be tested. Index of measurement is 
microvolts-per-volt in a decade of frequency, as recommended by the National Bureau of 


Standards. 





use 





Conforms to system and spe- 
cifications recommended by 
the National Bureau of 
Standards 


Accepts any type of resistor 
Simple operation; adaptable 
to production line “go-no-go” 


Single, compact, bench-size 
unit 








uarm~ 


Co Ae ©) 
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In addition to the front-panel indication, out- 


puts are available for data processing, driving 


go-no 


Filter: 


Detector: 
Output: 


-go indicators, or for external monitoring. 


Write for complete details 


MAJOR SPECIFICATIONS 
Resistor test range 100 ohms to 22 megohms 
Noise voltage 0.6 uvolts in a decade to 
1000 uvolts in a decade 
Applied DC voltage 3 to 300 volts 
Flat-topped, 1000 cycle bandpass. Geometric 
mean at 1000 cycles 
Pure RMS 
Indicated for both noise voltage and applied 
DC voltage on separate front-panel meters. 
Analog outputs for data processing. AC 
monitor jack. 


Accuracy of Noise Voltage Measurement: +5% 


Price*: 


$1550 f.0.b. Boonton, N. J. 


"Optional remote measuring cable, $75.00 
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MINIATURE MICROWAVE 


MAKES USE OF A SET OF VARIABLE-CAPACITANCE DIODES DISTRIBUTIVELY COUPLED TO A HELIx 


by C. L. Cuccia, Manager 
West Coast Microwave Engineering Laboratory 
Radio Corporation of America, Los Angeles, Calif. 


The helix parametric amplifier, first proposed 
by K. K. N. Chang’, is a miniature packaged com- 
ponent which weighs less than 6 ounces, operates 
in the 2200-megacycle frequency range with band- 
widths up to 5 per cent, and amplifies with noise 
figures of the order of 5 to 6 db. Although it has 
a slightly higher noise figure than the standard 
bulky one-port parametric-amplifier-and-circulator 
combination, this new device fills a need in micro- 
wave systems which require reduced package size 
and weight, but not necessarily lowest noise fig- 
ure. The helix parametric amplifier provides many 
unique features in such microwave applications as 
(1) noise receivers requiring an increase in band- 
width; (2) electronically “steerable” antennas re- 
quiring a multiplicity of amplifiers, as well as 
small size, reliability, and low cost; and (3) i-f 
amplifiers in K-band receivers requiring high i-f 
frequencies to provide image rejection. 


Amplifier Structure 

In the basic amplifier structure, three semicon- 
ductor varactor (variable-capacitance) diodes are 
distributively coupled to selected turns of a helix’, 
as shown in Fig. 1. Both the signal to be amplified 
and a pump signal are applied to the input section 
of the helix, and the amplified version of the ap- 
plied signal is obtained from the output section of 
the helix. The interaction of signal, pump, and 
idler frequencies takes place in the relatively 
small portion of helix where diode loading is em- 
ployed; the rest of the helix serves as the input 
and output circuits. 

The semiconductor variable-capacitance diodes 
used as helix-turn loading elements were devel- 
oped at the RCA Laboratories. They have capaci- 
tances of the order of one picofarad, and are en- 
capsulated in small cylindrical packages approxi- 


mately one tenth of an inch in diameter and as 
thick as the inter-turn distance. 

Fig. 2 shows an experimental helix parametric 
amplifier which employs three diodes in the helix 
turns, helical couplers for coupling the input sig- 
nal to and from the helix, and a direct connection 
to the helix for the pump signal. The successive 
interaction of the input signal and the pump sig- 
nal in each diode-loaded helix turn generates an 
idler signal at the difference frequency of the ap- 
plied and pump signals. Amplification is obtained 
at the signal frequency by conversion of power 
supplied by the pump. 

The mechanical simplicity of the circuit ele- 
ments is in sharp contrast with the precision re- 
quired. Minute deviations in turns per inch of the 
helix could produce substantial changes in the 
transmission characteristics of the helix. The he- 
lical coupler design also imposes critical tolerances 
on all parameters to maintain coupling to the 
diodes at the pump, idler, and input-signal fre- 
quencies. 





Fig. 2. An experimental helix parametric amplifier. The vertical 
connectors (left and right) are for pump signal and termination 
respectively. 


1K. K. N. Chang, G. Conrad, and R. Hughes, “The Diode Loaded Helix as a Microwave Amplifier”, Proc. IRE, May 1960 
2C. L. Cuccia and K. K. N. Chang, “The Helix Parametric Amplifier—A Broadband Solid State Microwave Amplifier”, presented at IRE 


Conference on Electron Devices, Washington, D.C., Oct. 1960. 
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Fig, 1. Basic circuit structure 

of a diode-loaded helix 
rametric amplifier which 

uses variable-capacitance 

diodes as shunts for 

selected helix turns. 
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PARAMETRIC AMPLIFIER 


Pass Bands of the Helix 


The use of variable-capacitance elements which 
periodically load the helix and also produce am- 
plification is novel and represents a radically dif- 
ferent approach to parametric amplifier struc- 
tures. When the helix is periodically loaded by 
the variable-capacitance elements, it becomes dis- 
persive and develops a pattern of transmission 
bands and stop bands. In each of the transmission 
bands, the periodically loaded helix provides cir- 
cuit characteristics similar to those of a cascaded 
bandpass filter. As shown in Fig. 1, the diode- 
loaded turns represent parallel-tuned circuits, and 
the turns between diodes represent coupling ele- 
ments. 


In a helix parametric amplifier designed for 
operation in the 2200-megacycle region, pass 
bands can be located at 800, 2200, and 3000 mega- 
cycles for idler, signal, and pump, respectively, 
by suitable diode placement. 


Circuit Design 

Fig. 3 shows the basic circuit arrangement used 
for operation in the 2200-to-2300-megacycle fre- 
quency range with a pump frequency of 3000 
megacycles and idler frequencies in the 700-to- 
800-megacycle range. The input signal is applied 
to the amplifier helix by means of the input 
coupler. The pump signal is also supplied to the 
amplifier input (directly to the helix). The helical 


~ TRIPLEXER OUTPUT CIRCUIT 


HIGH-PASS FILTER 
fc= 2600 Mc TERMINATION 


IDLER 
TERMINATION 





LOW-PASS FILTER 
fc#i500 Mc 


BAND-PASS oy 
2200-2300 Mc 
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SIGNAL 
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Fig. 3. Block diagram of the circuit used for testing the gain 
characteristics of a helix parametric amplifier for operation 
In the frequency band 2200 to 2300 megacycles. The ampli- 
fier is a four-terminal device requiring the output circuit shown 


of proper termination of all signals used. No circulator is 
required. 
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Fig. 4. Gain as a function of frequency for several fixed values 
of pump power. 


coupler is designed to provide for decoupling be- 
tween the input signal and pump input. 


‘When the helix parametric amplifier is used in 
a microwave circuit, the amplified input signal, a 
pump signal of reduced intensity, and the idler 
signal are all produced in the output of the ampli- 
fier and must be terminated in proper impedances. 
The output circuit, therefore, is a triplexer type 
of arrangement. The output signal is fed into a 
power divider in which a bandpass filter selects 
the band of frequencies which have been ampli- 
fied and passes them on to the next circuit. A 
high-pass filter couples the remaining power at 
the pump frequency to a matched termination, 
and a low-pass filter couples the idler signal to a 
matched termination. 


Characteristics 
Fig. 4 shows the gain characteristics of a helix 
parametric amplifier using one arrangement of 
diodes in the helix for various fixed values of 
pump power and frequency. For a pump frequen- 
cy of 3000 megacycles and a pump power of 500 
milliwatts, peak gain values of more than 20 db 
are obtained. The gain peaks can be moved over 
substantial frequency ranges by adjustment of 
the periodic diode spacing. The use of asymmetri- 

(Continued on p. 39) 
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DUAL CHANNEL SAMPLING OSCILLOSCOPE [Lumatron Electronics, Inc.] 
Has Better Than 0.4 Nanoecond Risetime—Bright, Jitter Free 


Model 112-359 dual channel sampling 
scope has a risetime of better than 0.4 ns, 
calibrated sensitivities to 2.5 mv/cm and a 
noise level of less than 0.6 mv. 


The instrument’s ability to display two 
separate waveforms, or a single waveform 
at two different sweep rates is particularly 
important in waveform analysis. True dual 
channel control is provided. The horizontal 
time axis can be locked, however it permits 
a common time base for accurate delay mea- 
surements as small as 0.02 ns. 


eem File System 


Model 112-359 includes built-in delay 

line, push button camera controls, a 
attenuator 50 db and dual channel inputs, 
Optional features include a digital readout, 
recorder output and special power require. 
ments. 
PRICE: $3985.00; AVAILABILITY: 30 days. MER; 
Lumatron Electronics, Inc., 116 County Courthouse 
Rd., Dept EP, New Hyde Park, L.I., N.Y. SALES 
MGR: John Phillips, Pl 7-3200; for nearest rep see 
eem p. 1629 (1960-61 Ed.) OTHER PRODUCTS: See 
eem p. 921. 
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STANDARD [ Holt Instrument Labs., Div. Holt Hardwood Co.} 
Eliminates Ratio Errors In High Freq Multiplier Resistors 


This primary standard, Model TV1, 
makes a transfer measurement to a cali- 
brated d-c supply of the same voltage as the 
unknown ac being measured. Temperature 
compensation and zener regulation make 
the unit stable to 0.02% for several hours 
without rebalancing. The device can be 
used to monitor short term drift in an a-c 
supply without continual rebalance and 
transfer. 


Features include a three decade range 
multiplier (0.5 to 1200 v) and full resolu- 


AIRBORNE D-C AMPLIFIER [ Microdot Inc.] 
D-C Gain from 200 To 1000 + 0.75% —Linearity + 0.25% 


lL 


Only 4.75 cubic inches in volume, this 
solid-state, direct coupled differential input 
d-c amplifier is especially designed for ex- 
tremely rugged operational environments. 
The absence of any form of chopper elimi- 
nates hash, permits extended frequency re- 
sponse and allows recovery from overloads. 

The input capability of the unit is 5 mv 
differential at maximum gain over a range 
of +5 mv to —5 mv; +5 v common mode. 
The output capability is +5 v into not less 
than 20 k (single-ended). Bandwidth is dc 
to 5 ke, gain variation +1% with the 3 db 


tion in 1 v steps from 1 to 999 volts. Ther- 
mocouple d-c reversal error is less than 
0.02%. Plug-in couples are replaceable at 
$40.00. Their replacement does not affect 
the NBS certification of the instrument, 
Couples are operated in a thermally bal- 
anced bridge to eliminate temperature drift, 
PRICE: $3300.00. AVAILABILITY: 45 days. MFR: 
Holt Instrument Labs., Div. Holt Hardwood Co, 
Dept EP, Oconto, Wisc. SALES MGR: R. C. Rouzie, 
Tel 163; for nearest rep see eem p. 1608 (1960-61 
Ed.). OTHER PRODUCTS: See eem p. 897. 
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point beyond 30kc. 

Hermetically sealed, the unit can with- 

stand 20g’s of vibration to 2000 cps over 
the temperature range from —55°C to 100°C 
ambient. Header arrangements include: 
solder pins, plug-in, coaxial, and combina- 
tion (solder pins and coaxial). 
PRICE: $1,000.00—$1,500.00. AVAILABILITY: From 
stock. MFR: Microdot Inc., 220 Pasadena Ave. 
Dept EP, South Pasadena, Calif. SALES OFFICES: 
See eem p. 1636 (1960-61 Ed.). OTHER PRODUCTS: 
See eem p. 699. 
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10 MC COUNTER-TIMER WITH FREQUENCY EXTENDER [Systron-Donner Corp.] 
Nixie In-Line Readout, 0.1 CPS To 10 MC, 0.1 VRMS Sensitivity 


Counter-timer, Model 1039E, combines a 
10 me counter with a frequency extender to 
give a readout capability of 0.1 cps to 10 
me. Three d-c amplifier inputs have a sensi- 
tivity of 0.1 v rms and an input impedance 
of one megohm each. A 7-digit nixie in-line 
readout provides a quick read indication, 
with a display time of 0.1 to 15 seconds. An 
additional decimal] digit is dummied in for 
times 10 readings. 

Eight types of measurements are pos- 
sible using this unit: frequency, intervals, 
periods, phase shift, frequency ratio, gated 


DIFFERENTIAL CURRENT METER [Eldorado Electronics) 


Measures Current From 2 Transducers Separately, Differentially 


The Model 212 differential current meter 
can be used to measure temperature, pres- 
sure, strain or light level by attaching ap- 
propriate transducers to the instrument. 
The unit will measure and meter the current 
from two transducers either separately or 
differentially. The transducers used must 
be current sources. 

For use in process control, two trans- 
ducers may be located where desired in the 
system and the desired differential set into 
the meter. This differential is maintained 
by connecting the output of the instrument 


counter, straight forward counter, and rpm- 
flow-velocity. 

The output variations provided are: dig- 
ital recorder socket, oscilloscope trigger 
jJevel markers, secondary frequency stand- 
ard, and ten line code per digit. 

Unit is 19" wx 54” hx 17%" d. 

PRICE & AVAILABILITY: Contact Sales Mgr. be 
low. MFR: Systron-Donner Corp., 950 Galindo, 
Dept EP, Concord Calif. SALES MGR: James Cun- 
ningham, MU 2-3650; for nearest rep see eem p. 
1696 (1960-61 Ed.). 
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to a null-balance servo. Any industrial type 
of null-balance recorder may be used. 
The dynamic range of the instrument 
10° and it will measure currents as low a 
10 ampere full scale. Frequency response 
is % eps at the lowest range increasing 
30 ke at the least sensitive range. 
PRICE: $1195.00. AVAILABILITY: 30 days. MFR: 
Eldorado Electronics, 2821 Tenth St., Dept EP, 
Berkeley 10, Calif. SALES MGR: V. Irwin, TH } 
4613; for nearest rep see eem p. 1574 (1960-6! 
Ed.) 
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A Completely New, Advanced Design 


Bruel& Kijiaer 


TRUE RMS LEVEL RECORDER 


(Recording Voltmeter) 





@ Records all signals DC to 200 kc/s 

@ Accuracy with True RMS readout 

@ True RMS Dynamic Range of 75 db 

@ A Nucleus for Integrated Test Systems 


This is a basic instrument for measuring and recording the 
True RMS, average or peak level of AC signals ranging in 
frequency from 10 c/s to 200,000 c/s and DC to 10 ¢/s 
signals through an internal chopper. 


Typical fields in which the Level Recorder finds broad appli- 
cation are calibration or frequency response of transducers 
and electronic devices, spectrograms for noise or vibration, 
and reverberation decay curves. 


The Level Recorder design concept serves as the heart of the 

;, . | & Kjaer line of int i : i 
Write for Complete Information « NOW! Bruel & Kjaer li eof in egrated instruments. Smooth running test 
procedures requiring a minimum of operator attention can be 
ae set up by utilizing the recorder’s automatic or remote controls 


cr 
| . 

| Please send me and the synchronized tuning drive for companion instruments. 
() B & K Brochure on Medel 2305 

| ) B & K Complete Line Cataleg 

| Name a 
| 

| 

| 

| 

| 
ae 


es BK) 2 © K INSTRUMENTS Inc. 


Address 





3014 W. 106th STREET - CLEVELAND 11, OHIO - Clearwater 1-8430 


Check 15 Reader Service Card 
ELECTRONIC PROBUCTS Magazine 






































































































































































































New Products 


MUTUAL & SELF-INDUCTANCE BRIDGE [ Marconi Instruments] 
Measures Inductance Of 0.001 UH To 30 MH, Resistance 0.0001 To 3K 








COIL TESTER [Maxim Contr 









FLUTTER METER [Amplifier Corporation of Amercia] 


of the Month 










































































































































PULSE GROUP GENERATOR [/xstrument Corp. of America] 





This inductance bridge, Model 1854, will 
measure the mutual and self inductance of 
small coils such as used in delay lines and 
in i-f and r-f amplifiers in 12 ranges from 
0.001 uh to 30 mh. Four, three, or two ter- 
minal measurements can be made with equal 
ease, even on coils of low Q. The bridge will 
also measure resistance in 12 ranges ex- 
tending from 0.0001 to 3k ohms. The accu- 
racy of all ranges is +1% of full scale. 


Inductance and resistance readings are 
displayed directly on balance scales. The 








ols Co.] 


Measures Number Of Turns With 0.1% Accuracy 


The Type P701R coil tester measures the 
essential characteristics of coils without a 
core (before core assembly) and on coils 
wound on open ferromagnetic cores pro- 
truding from the coil (relay coils). The 
measuring range of the unit extends from 
one to 105 turns with an accuracy of +0.1%. 
Depending on the magnetic comparator 
used, practically all coils such as transform- 
er, reactor, filter and relay coils can be 
measured. 

The number of turns on a coil is measured 
by comparing the voltages induced by a 





IN-CIRCUIT TRANSISTOR TESTER [The Hickok Electrical Instrument Co.] 





eem File System 


etctente enginsere este | 





measuring frequency is set to 1592 
(10000 radians/sec.), simplifying Q ca 
tions. A phase sensitive detector gives near. 
ly independent balancing of r and | so that 
a minimum number of operations are re. 
quired for each measurement. 


PRICE: Approx. $700.00. AVAILABILITY: Contact 
Sales Offices below. MFR: Marconi Instruments, 
111 Cedar Lane, Dept EP, Englewood, N.J. SALES 
OFFICES: See eem p. 1632 (1960-61 Ed.) OTHER 
PRODUCTS: See eem pp. 922-924 
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common flux in the coil to be measured and 
in a reference coil. For the detection of 
short-circuited turns on the coil under test, 
the voltage induced in the reference coil is 
compensated to zero with a voltage that is 
equal in magnitude and phase. This balance 
is disturbed and measured when the coil 
under test has short-circuited turns. 
PRICE: Contact Sales Mgr below. AVAILABILITY; 
4 wks. MFR: Maxim Controls Co., 4734 N. Albina 
Ave., Dept EP, Portland, Ore. SALES MGR: A, Em- 
rich, AT 4-1392. 
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AC Beta Accuracy 5% —Neutralizes Loading Before Measurements 


An ac bridge principle, with the transistor 
input elements as one arm of the bridge, is 
said to remove these elements as a factor 
when measuring beta. When required, the 
amount of external circuit impedance can 
be measured directly. Parameters, which 
Model 890 measures in-circuit, are ac beta, 
transistor input resistance, base-emitter 
circuit impedance, and Ic. The 890 also 
measures Icbo with transistor out of the 
circuit. 


Weighing 7% lbs, the unit measures 614” 


x 10%” x 9”. The self contained 890 is com- 
pletely portable, and operates from one 
22.5 v and four 1.5 v batteries. The ac test 
signal is a 1,000 cps sine wave with calibra- 
tion setting at 5ua base current. 


PRICE: $129.50. AVAILABILITY: From stock. MPR: 
The Hickok Electrical Instrument Co., 10514 Dw 
pont Ave., Dept EP, Cleveland 8, Ohio. SALES 
MGR: T. Clements, LI 1-8060; for nearest rep see 
eem p. 1607 (1960-61 Ed.) OTHER PRODUCTS: See 
eem pp. 894-896. 
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Built-in Amplifier And Limiter For Flutter And Wow Measurements 


Model 590-A-1 gives visual indication of 
wow and flutter content of all types of tape 
recorders and playback equipment includ- 
ing 3314, 45, and 78 rpm dises and 16 and 
35 mm sound film mechanisms. The unit 
will accept inputs from 1 mv to 300 v, per- 
mitting measurement at almost any point 
In a system. 

A built-in 3000 eps oscillator is incor 
porated to complete the instrument, and 
also eliminates the necessity of calibrating 
with an external source. Appropriate filters 
separate flutter and wow components. Me- 





ter is 7” with two 5%” scales for three 
ranges, and reads in rms. 


The unit is designed for 19” rack mount- 

ing, and measures 9” deep and 8%” high. 
Units weigh 12 lbs., come in a grey hammer- 
tone finish and consume 30 watts. 
PRICE: Flutter Meter Model 590-A-1, $495.00, 
Standard Rack Cabinet, $19.50. AVAILABILITY: 
From stock. MFR: Amplifier Corp. of America, 398 
Broadway, Dept EP, New York 13, N.Y. SALES MGR: 
A. Gillette, WO 6-2929. 
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For Testing Of Computers And Data-Handling Equipment 


Generating groups of pulses at a repeti- 
tion frequency variable between 1 and 10,- 
000 groups/sec, the type 5101 pulse group 
generator is useful for testing computers, 
data handling equipment and other elec- 
tronic equipment, 

The length of the groups is adjustable 
between 20 usecs and 0.2 seconds, and with- 
in each group pulses are generated at prf 
variable between 10 cps and 100 ke. All the 
above parameters are continuously and in- 
dependently adjustable to +5% accuracy 
over their entire range of 10,000 to 1. With 


external triggering, group repetition fre 
quency range is de to 50 ke. 

Provisions are also included for single 

group operation. The device’s output con- 
sists of positive trigger pulses capable of 
triggering the maker’s 5002 double pulse 
generator or any other generator which can 
be externally triggered. 
PRICE: $795.00. AVAILABILITY: 1 mo. MFR: instru 
ment Corp. of Amer., 516 Glenwood Ave., Dept EP, 
Baltimore 12, Md. SALES MGR: Robert Glucksman, 
ID 3-7888 
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ELECTRIC WAVE 


ORTHO HAS EXACTLY THE FILTER TO 
DO EXACTLY THE JOB YOU WANT! 
Select from many low pass, high 
pass, band pass, and band eliminate 
types — each designed to yield net- 
works with a minimum number of 
elements. Why buy more filter than 
you need when Ortho offers a wide 
choice of shape factor and minimum 
stop band loss. All are tested for 
use from —40°C to +85°C; all are 
hermetically sealed; all meet MIL-F- 
18327A. Elements are temperature 
cycled to prevent aging. a 
impedances available: 600, 1,5 
3,000, 10,000 ohms unbalanced. Min- 
iaturized and ruggedized versions for 
missiles and printed circuits also 
available. All are economically priced 
and ready for immediate delivery. 
For complete specifications and 
prices, write to: 


ortho 
filter 


CORPORATION (7) 


4 division of ORTHO INDUSTRIES INC 
7 PATERSON ST. @ PATERSON 1, WN. J. 
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Series 1005-2-3 
Series 3005 D.C. A - fh 
4 P.D.T., 10 Amperes variety of headers 


and brackets 
3 amps. @ +125° C. 


| M.S. APPROVED RELAYS 
for missiles and 


AIRCRAFT 


Series 2505 D.C. 
6 P.D.T., 5 amperes 











Conteolse tor INDUSTRY 
a 


Y No. 32 D.C. Solenoid 
i Life Tested to 20,000,000 cycles 


For complete Military Standard 
approved controls in missiles, satellites, 
weapons systems and aircraft... 
specify Guardian. For highest quality 
relays, solenoids, steppers, switches 
and complete control assemblies in 
communications, computers, data 
processing equipment, business 
machines, vending, lighting, and other 
applications . . . specify Guardian. 


Rotomite Stepper 
12 positions. 20 steps per second 


Series 670 
Impulse Relay Low Cost—Long Life. 


CUnile for information on these and other Guardian Controls. 


GUARDIAN iG) ELECTRIC 


MANUFACTURING COMPANY 
1564-D W. CARROLL AVENUE, CHICAGO 7, ILLINOIS 
“Everything Under Control” 
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New Products of the Month’ 
PRECISION RMS DECADE V 


OLTMETER [ Muirhead Instruments Inc.]} 


Accuracy 0.05% —Sc/sec 2100 Ke/sec Range 

Employing a unique bridge detector 
which is partially energized by a d-c source, 
the D-930-A precision rms voltmeter has a 
wide voltage range of 1 mv to 300 v. The 
instrument’s useful frequency range is 5 
c/sec to 100 kc/sec. Over the greater portion 
of this range, the measurement accuracy is 
0.05% and the reading accuracy over the 
whole range is 0.025%. 

The bridge detector’s balance is obtained 
when the de plus the rms (heating) value 
of the a-c signal, adjusted by the four dec- 
ade attenuators, reaches a predetermined 


[Wiltron Co.]} 


> 


eem File System 


value. Precise balance is indicated on a ge. 
sitive light-spot galvanometer which 
sponds only to de and is therefore inde. 
pendent of signal frequency or noise. The 
voltage reading is obtained directly from 
the four attenuator dials. This unit is suite 
for precision industrial testing as well gs 
laboratory standardization. 

PRICE: $3670.00. AVAILABILITY: From stock. MER, 
Muirhead Instruments Inc., 441 Lexington Ave, 
Dept EP, New York 17, N.Y. SALES OFFICES: Se. 
eem p. 1644 (1960-61 Ed.) 
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Provides 2MC Test Rate—Uses ‘Strobe Scope’’ Technique 


Primarily intended to check computers 
with clock rates of 1 mc to 100 mc, the Model 
200 also provides rapid and precise checking 
of switching times in transistors and diodes. 
The instrument utilizes the “strobe scope” 
technique which allows an automatic, con- 
tinuous oscilloscope sync and eliminates the 
need for delay cables. 

Claimed as a first in scope work, the unit 
provides positionable marker bugs which 
ride on the oscilloscope waveform and set 
the time interval for the meter readout. 
Time intervals from 1 nanosecond to 500 


ULTRA-LINEAR CONTROL AMPLIFIER [Maguetico, Inc.] 
Features 2% Linearity Over Temperature Range Of 0°C te 75°C 





AC/DC DIGITAL 








Designed primarily for driving recorders 
from low energy d-c sources, the MA-29 
ultra-linear control amplifier features 2% 
linearity over its operating ambient tem- 
perature range of 0°C to 75°C, for loads 
ranging from 600 to 3000 ohms. 

With a power requirement of 115 vac, 60 
cycles excitation, it has a full wave un- 
filtered d-c output with complete isolation 
from line sources. The maximum power out- 
put is 1.8 watts. The unit also has an inde- 
pendently isolated signal control winding, 
with a d-c input impedance of 400 ohms 


nanoseconds can be measured with accu- 
racies of 3-5%. The built-in pulse sources 
provide a 2 mc test rate with 7 volts into 50 
ohms and a rise time of 1.5 nanoseconds, 
For computer applications the test pulse 
is set at a customer specified frequency 
such as his computer clock rate or a har- 
monically related frequency, insuring main- 
tained sync. 
PRICE: Approx. $3200.00. AVAILABILITY: 8 to 10 
wks. MFR: Wiltron Co., 717 Loma Verde Ave., Dept 
EP, Palo Alto, Calif. 
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+20%. External bias and feedback adjust- 
ments are provided. 

Measuring 4%4” by 244” by 3%4”, the am- 
plifier weighs approximately two pounds. 
It is enclosed in a hermetically sealed can 
with an eleven pin solder turret header. 
PRICE & AVAILABILITY: Contact Sales Mer below. 
MFR: Magnetico, Inc., T. A. Div., 6 Richter Ct., Dept 
EP, East Northport, N. Y. SALES MGR: Mark Barry, 
AN 1-4502; for nearest rep see eem p. 1631 (1960 
61 Ed.) OTHER PRODUCTS: See eem pp. 642, 1347, 
1424 
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VOLTMETER AND RATIOMETER [Electro Instruments, Inc.] 


Input 1000 Megohm, 3-Position Tilting “Nixie” Readout 


The Model 3510 5-digit, ac/dc digital volt- 
meter and ratiometer features high accu- 
racy, simple operation, fast operating speed, 
and improved reliability. All circuitry is 
transistorized. A 3-position nixie readout 
provides easy viewing at any angle. 

An input impedance of 1000 megohms up 
to the reference voltage prevents source 
loading and guaranteed accuracy and reso- 
lution regardless of the source impedance. 
A-C accuracy is +0.1% and 2 digits, and 
d-c accuracy is +0.01% and 1 digit. The a-c 
voltage measuring range extends from 


HIGH-VACUUM TUNING FORK [Time & Frequency] 
Ovens Or Other Complex Thermal Controls Are Unnecessary 


Enclosed in a high-vacuum glass tube, the 
Type TF-4 High Vacuum Tuning Fork is 
extremely compact—1'%” in diameter and 
2%,” tall. The required circuit is supplied in 
an octal socket. The Type TF-4 with silicon 
transistor oscillator will operate on any fre- 
quency from 240 to 10,000 cps. Accuracies 
are: 0.005% (50PPM) or better from —56°C 
to 125°C and for a limited range, 0.001% 
(10PPM) or better from —15°C to 45°C. 

Output signal is either a sine or square 
wave of 1.3 to 3.0 vrms across a 10,000-ohm 
load, from a supply of 6 to 36 vde with a 


0.0001 to 999.9 volts, and the d-c range ex- 
tends from 0.0001 to 1100 volts. Average 
balance time is 3 seconds for ac and 2 see- 
onds for de. A twin-bridge zener diode ref- 
erence gives stability of better than 0.005% 
for periods of several months under normal 
use. 

PRICE: $4850.00. AVAILABILITY: 30 days. MFR: 
Electro Instruments, Inc., 3540 Aero Ct., Dept FP, 
San Diego 11, Calif. SALES MGR: Creighton Wen», 
BR 7-6590; for nearest rep see eem p. 1576 (1960 
61 Ed.) OTHER PRODUCTS: See eem pp. 864, 865 
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current drain of less than 10 ma. Vacuum 
sealing provides a high Q circuit and ther- 
mal isolation. The device is unaffected by 
gamma rays or fast neutrons. 

The TF-4 applications include: frequency 
standard, precision oscillator, frequency 
reference or generator, and inverter con 
trol. 

PRICE: $125.00. AVAILABILITY: 30 days. MFR: Time 
& Frequency, 127 S. Batavia Ave., Dept EP, Batavi#, 
ii, SALES MGR: J. A. Cunningham, TR 9-7800. 
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RETRACTILES 


This series of Birnbach Coiled Kinkless Petspatiie Cords are permanently coiled into a spring-like shape 


— the use of metal springs or elastic band 


They have inherent ‘ rties. These Retractile 


ery 
extend approximately six times its retracted length, returning to its exact original shape and length when 


released. Ante as long as you need them 


or ben 


STOCK NUMBERS 
POWER hvntile CORDS 


CONDUCTORS IN 36 INCH eeraActes, 18 FEET EXTENDED 
THS, NEOPRENE UL APPROVED 

Cat. 

No. 

891 /4.. 

893 

893/38 

893/4 

894 


894/3 
894/4 


Conds. 


Wr ewrorr 





power Ketractile CORD SETS 


Excellent for portable use. All mobile equipment and 
office equipment wherever the device tp is 
e 


toug! 
Sets with Molded P Male eo Plug one end, 
stripped and tinned ready for application. 
Retracted Approx. Lgth 
ength extended 
9 FT. 


Conds. SizeAWG UL Type 


CONDUCTOR COLOR CODING: 1— Black, 2—White, 3—Green 





rest vean Ketractile wine 
Stretch kinkless test lead wire description: 12” coil—stretches to 
apres. 6 f One No. 20 copper neoprene insulation 
0.D. Colsre: Red. Black 


Cat. No. 





Std. Pkge. 
12” Retracted—Approx. 6’ Extend 
24” Retracted 


TO iene - 
Approx. 12 Extended ...... 'e 


and no longer, they will not kink, tangle, trail, knot or dangle on the 
ch and cause accidents. 


ADDA SHELA 


MICROPHONE Siectile CABLES 


po a engpe yare Single and multi-conductor shielded microphone cable jacketed. This cable 
compact with no danger of tripping or of the wire becoming entangled in equip- 
ment. "Also 8 suitable for stereo and additional speaker extensions. 


Aap. del 








Cond. Size AWG 

No. 24 Shielded 
. 24 Shielded 
. 24 Shielded 








ded 


. 23 
. 24 Shi 








. 23 
. 24 Shielded 





23 
. 24 Shielded 





AeA 


. 23 
54 ate 








0S NO] rt OO] ee Be | et | et 


4 Shielded 





. 23 
. 24 Shielded 


2 . 24 Shielded 
2 . 24 Shielded 


CONDUCTORS ARE COLOR CODED 





{ 
{ 
{ 


tone) note 


Additional conductors and sizes available. 





COMMUNICATION oa 3 CORD 


Multi-conductors stranded communication cord No. 23 AWG. Tinned copper wire neoprene 
jacketed. 18’ lengths can be cut to exact requirement. Nom. cond. resistance .022 ohms per 
linear foot. Maximum working voltage 120 volts. Current carrying capacity 1 ampere. 


wey a Conds. 


2 
3 


Size AWG 


CONDUCTOR COLOR CODING: 


1—Black, 2—White, 3—Red, 4—Green, 5—Blue, 6—Yellow, 
7—Brown. 


Additional conductors and sizes available. 
INC. 


BIRNBACH RADIO CO., 
WIRE @ CABLE ¢ TUBING DIVISION 
145 HUDSON ST., N. Y. © WO 6-5611 @ W. U. FAX: N. Y. 
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mm MILITARY CASES 


COMBINATION + TRANSIT - INSTRUMENT 
MIL-T.945, 1.4734, 1-21200, STD-108, C-4150 


OVER 1.000.000 
VARIATIONS AVAILABLE 


NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 

finishes, and custom accessories for military combination, transit, instre- 

ment and portable cases. Whatever your need, the MM (multi-measure) 

method gives you high production savings even on custem runs as low as 25 

a. end us your print of requirements direct or contact your MM rep- 
ive. 


Seat 


FREE: Send for free catalog and di sheets 





- 


MM ENCLOSURES, ... 


111 BLOOMINGDALE RD., HICKSVILLE, N. 


a 








4-POLE POWER CONTROL RELAYS 
FROM STOCK 


Eigin Advance stocks the only 4-pole power contro! 
relay of this type on the market. Specify the PC 
Series when you require dependable current switch 
ing 


The PC Series features heavy load carrying capacity 
combined with small size 2 variety of contact 
arrangements — and a wide range of AC and DC coi! 
voltages and resistances 
SPECIFICATIONS 
Contact arrangements — SPDT, DPDT, 3POT, 4P0T 
cuag — 15 — ape —- 5 amps inductive 
0.25" dia fine silver 
Con vohagns ‘ ~~ wide range of AC 
AC power — 10-12 VA nominal 
OC power 2-3 watts “a 
Dimensions — | 906" x 3.062" x 2.593", maximum 
Werght 8 ounces. maximum 


ana OC 


send for latest data wer FREE! 


ELGIN advance RELAYSE nt 


THE ELECTRONICS DIVISION OF ELGIN NATIONAL WATCH COMPANY 
2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 
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Yew Products of the Month 


LOW-FREQUENCY SWEEPING OSCILLATOR [Key Electric Co.] 
Clear Response Envelope, Stable Markers At Audio Frequencies ss 


The Sona-Sweep Model M utilizes the cw signal. The detected envelope of audig 
r-f swept-frequency alignment technique frequency bandpass characteristics clearly 
for audio and ultrasonic design and testing. defines amplitude-vs-frequency. 

The ultra-stable response curve permits For checking high-Q and low-frequ 
easy observation of response characteris- response characteristics, variable repetition 
tics of the tested circuit or component. rates down to 0.2 cps are available. This 

With a sweep center-frequency adjust- wide choice of sweep rates, continuous to % 
able from 20 cps to 200 ke, the unit pro- cycles, plus a 30-cycle lock, enables selee. 
vides a complete measuring system includ- tion of the optimum repetition rate. 
ing logarithmic, linear, and manual sweeps; PRICE: $895.00. AVAILABILITY: 8 to 10 wks. MFR 
sharp, crystal-stabilized, pulse-type fre- Kay Electric Co., 14 Maple Ave., Dept EP, Ping 
quency markers; built-in audio detector; Brook, N.J. SALES MGR: Irving Silberg, CA 6-4099, 
precision step-attenuator; and a calibrated Check 137 Reader Service Card 4/6} 








MINIATURE CIRCULAR CHART RECORDER [Thomas A. Edison Ind., McGraw-Edison Co.] 
3” Diameter Chart, Records Signals As Low As 10 Mcroamps SS 


The Omnirecorder is a circular chart re- tion is required for signals as low as 19 
corder so small that it can be mounted in the microamperes. Two combinations are avail- 
same space as a conventional meter. Nine able, each having a three-speed adjustment: 
can be housed in a panel area of 1 sq. ft. one hour, seven hours and thirty hours per 

The rugged instrument will record elec- revolution; and one day, seven days and 
trical voltage, current, power, or any vari- thirty days per revolution. 
able which can be converted to an equiva- price: $160.00-$212.00. AVAILABILITY: 14 wis, 
lent electrical signal. No pen, ink, or ribbon jmrrR: Thomas A. Edison Ind., McGraw-Edison Co, 
is required since the graph is printed by Dept EP, West Orange, N. J. SALES MGR: G. Bos. 
means of a stylus on pressure sensitive elli, RE 6-1000; for nearest rep see eem p. 1573 
paper. (1960-61 Ed.) OTHER PRODUCTS: See eem pp. 1065, 

The input signal is fed directly into an 1235, 1380 
electrical meter movement. No amplifica- Check 138 Reader Service Card 4/6] 


SILICONE POTTING MATERIAL [General Electric Co.] 
Cures At 70°C-80°C To Clear, Flexible, Resilient Solid ts 


Unlike jelly-like potting compounds, this ties prevent damage to potted components 
cured material is self-supporting and non- subject to thermal cycling. The material 
flowing. Components imbedded in the ma- meets the thermal shock requirements of 
terial can, however, be readily identified, ree MIL-STD-202A, test condition B, which 
paired or replaced by removal of a section specifies 5 cycles from 65°C to 125°C. It also 
with a sharp instrument. New material can has excellent resistance to both moisture 
be poured into the cutout section and cured and complete water immersion, it is 
without leaving evidence of repair. claimed. Typical cure times on potted elec- 

Because of its low viscosity in uncured tronic assemblies are 16 hrs at 75°C. 
form (800 to 1500 centipoises), LTV-602 PRICE: $7.00/lb — $10.50/ib (depends on qty). 
flows freely in and around complicated AVAILABILITY: From stock. MFR: General Electric 
parts. Delicate parts are not damaged by ©°- Dept EP, Schenectady 5, N.Y. 
stress during cure. LTV’s resilient proper- Check 139 Reader Service Card 4/61 


SILICONE RUBBER [Dow Corning Corp.] 


For Potting And Encapsulation 


A new silicone rubber for deep section ature, within 24 hours, in sections of unlim- 
potting, filling, embedding, and encapsula- ited thickness, independent of the presence 
tion of electronic components or assemblies, of air, and independent of humidity. 
the RTV 601 material vulcanizes at room Parts or sections made from the material 
temperature of 77°F. It forms solid rubbery can be subjected to temperatures of —100°F 
sections of unlimited thickness within 24 to 500°F without degradation or reversion 
hours. Supplied as a low viscosity fluid, the of the cured material. The rubber can be 
material flows readily and completely fills readily cut away for trouble shooting. 
narrow channels, cavities, and hard to price & AVAILABILITY: Contact Sales Offices be 
reach sections of complex parts and assem- low. MFR: Dow Corning Corp., Dept EP, Midland, 
blies. Mich. SALES OFFICES: See eem p. 1568 (1960-61 

It is claimed to be the only material of its £4.) : 
kind that will vulcanize at room temper- Check 140 Reader Service Card 4/61 


MICROWAVE SWEEP OSCILLATORS [Hewlett Packard Co.] 
Rate And Range Changeable Without Interrupting Operation SS 
Each of the four microwave sweep oscil- sweep speeds so that measurements such a8 
lators in this new series provides a leveled reflection, attenuation and gain can be dis- 
power output over its entire swept fre- played on an oscilloscope or recorded. 
quency range. The sweep oscillators include Sweep range is continuously adjustable 
Model 6820, covering frequencies from 1.0 and independently variable. 
to 2.0 kmc; Model 683C, 2.0 to 4.0 kmc; PRICE: $2,900.00-$3,090.00. AVAILABILITY: From 
Model 684C, 4.0 to 8.1 kmc; and Model 686C, stock (most models) MFR: Hewlett Packard Co. 
8.2 to 12.4 kme. 1501 Page Mill Rd., Dept EP, Palo Alto, Calif. SALES 
MGR: R. Reynolds, DA 6-7000; for nearest rep seé 
All models provide either a cw or swept eem p. 1606 (1960-61 Ed.). OTHER PRODUCTS: See 
r-f output throughout their individual eem pp. 553, 884-889, 1023-1025, 1142. 
bands. Each oscillator has a wide range of Check 141 Reader Service Card 4/61 
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AND A HARRISON TEAM SPRINGS INTO ACTION TO SERVE YOU 


Your phone call triggers a dramatic chain reaction 
which draws upon the most modern distribution tech- 
niques to provide buyers, purchasing agents and engi- 


neers with the right electronic products. . 
time .. . at the lowest factory prices. 
Seer call kicks off a chain of events that goes from 
switchboard or TWX to industrial de- 
partment salesmen — to IBM inventory 
control — off -the- shelf — to shipping 


. at the right 


department ... to you. At each step your needs are 

efficiently handled — price quotations, product infor- 

mation, delivery date. Responsible for this efficient 

handling of your electronics needs is a management 

team headed by Bil Harrison, his sales manager 

Ge buyers. Today, dial BArclay 7-7777 and ignite 
the spark that means off-the-shelf deliv- 
ery of these and many other important 
lines at factory prices. 


RADIO CORPORATION 


225 GREENWICH ST., N.Y. 7,N. Y. 


Akro Mills « 


Automatic Prec. Mfg. + Alph * 
Site « 4 pha Wire 


Garlock * General Electric + 
Potter & Brumfield « R.C.A. + 


Amphenol + Bud « 
Grayhill + J.8.T. 
Sarkes Tarzian + 


Bourns * 
Johnson, E. F. « 


Sic. Indicator (Dialco) * Simpson « 


Centralab 
Littlefuse + Mallory « 
Stancor * 


* Cinch-Jones * 


Corneli-Dubilier * Dale * Elco * Electrovert 
Millen * North Hills * Ohmite + 
Sprague * Transitron * U.T.C 


Cinema + 
Microtran * 


Eitel McCullough 
Penta Labs + Premier Metal 
* Vector + and many others. 


Microdot « 
Superior Electric + 
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Harold Miller, A iated R ch’s 
director of engineering, inspects tape 
which automatically records continui- 
ty, insulation resistance and high 
voltage breakdown tests on cables, 
components or circuits. Series 8520 
Analyzer tests automatically up to 120 
separate circuits under built-in se- 
quencing system. 
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5000 VOLT CIRCUIT 
& CABLE ANALYZER 


Automatically Checks up to 120 Circuits for 


Continuity, Insulation Resistance, HV Breakdown 


Believed to be the largest high-voltage (5000-volt) automatie 
circuit and cable analyzer ever built, the Series 8520 Analyzer 
provides completely automatic facilities for continuity, insula-3 
tion resistance and dielectric strength testing of any length of 9 
cables having up to 120 conductors. ; 


All tests are performed by the Series 8520 Analyzer under the 
control of automatic programming circuitry. However, manual > 
instructions may be introduced at any time during the program, 
Tests may be repeated or eliminated at will. The installation may 
be set to stop operation and sound an alarm at each failure—con- 7 
tinuing the test only when signalled to do so by the operator— 
yet retaining a record of the circuit in which failure occurred. 


The instrument is equipped with a tape printer that provides a” 
permanent record of circuit failures as well as indication of 7 
which of the tests incurred the failure. Optionally, the intelli- 

gence secured from these tests may be fed to an integral tape } 
or electric typewriter. 


(Continued on p. 34c) 





...PACKAGE 








WITH 
PREMIER 


We have racks of cabinets in 
case you want to console 





yourself, and your panel* of 
kibitzers, that delivery will 
be on time... 

(*We couldn’t work in chassis. . . 
but we also have them in stock.) 


Shipped from Mineola .. . 





. . . come in, phone or write to. . . 


£RROW 


Ploneer 6-8686 
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same-day service .. . 
at factory low prices 


ELECTRONICS, INC. 


525 Jericho Turnpike, Mineola, N. Y. 


ATTENTION P.A.‘s — Industrial Buyers’ Guide & 
now available free upon request ’ 
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4s IS AN ENGINEERING SHEET REMOVABLE FOR READY REFERENCE 
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AXIAL SERIES 





NOTES: 


. Conforms with MIL-C-11272B 
. Tolerance Code: 
F=+ 1% 
.1 mmf whichever larger 
G + 2% 
.25 mmf whichever larger 
J + 
.25 mmf whichever larger 
K + 10% 
50 mmf whichever larger 
. Voltage Rating: 
85°C 125°C 
500 VDCW 350 VDCW 
300 VDCW 200 VDCW 
. Leads: 
Copper, soft-solder coated and high- 
temperature brazed to electrodes. 
. Nominal Weight: 
VY13C =V¥17C VY22C- VY 32C 
1.1 gr. 2.1.gr. 4.7 gr. 9.7 gr. 
. MS Equivalents: 


CY 13¢ CY 17C CY 22 CY 32C 
MS 15826 MS 15833 MS 15825 MS 16096 


Part Capacity Dimensions 
Number (mmf.) - 
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Marking on this surface and opposite 
shows Capacitance, Tolerance. 
Voltage Rating and Date Code 
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Frac. tol. unless otherwise noted +> 
See table below for dimension code 
Dimension D is nominal 


Part Capacity Dimensions 
Number (mmf.) 
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XIAL-RADIAL 
SERIES 


NOTES: 


. Conforms with MIL-C-11272B 
. Tolerance Code: 
F=+ 1% 
or .1 mmf whichever is larger 
G=+ 2% 
or .25 mmf whichever is larger 
F Printed circuit hole J = + 5% 
diameter or .25 mmf whichever is larger 
K = + 10% 
or .50 mmf whichever is larger 
. Voltage Rating: 
Part No. and Date Code 85°C 125°C 
appear on this surface 500 VDCW 350 VDCW 
300 VDCW 200 VDCW 


. Leads: 


Silver. An unbroken continuation of 
the electrodes, fired into monolithic 
block. 


. Nominal Weight: 


Decimal dimensions are nominal. Dimension T is + \. All other dimensions VY 12C VY 16C VY 21C VY 31C 
are + \%, unless otherwise noted. See table below for dimensional code. 1.7 gr. 2.3 gr. 4.1 gr. 7.4 gr. 


Type No., Voltage and Trade 


—— D — diameter 
Mark appear on this surface o Come 























Part Capacity Dimensions Part Capacity VDCW Dimensions 
Number (mmf.) B c D E Number (mmf.) - 85°C B c i) 
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; Military Commercia Military 


Part Part Capacity Part Part Capacity 
Number Number mmt Number Number mmf 

K 20CW470M CK 05CW470M 47 VK 20CW821M CK 05CW821M 820 ' 1c] mMihtiino Tl | | i ( 
K 20CW560M CK OSCW560M 56 VK 20CW102M CK 05CW102M 1000 | ' | Pill id i L C 
VK 20CW680M CK OSCW680M 68 VK 30CW122M CK 06CW122M 1200 a % 
VK 20CW820M CK 05CW820M 82 VK 30CW152M CK 06CW152M 1500 
VK 20CW101M CK O5CW101M 100 VK 30C0W182M CK 06CW182M 1800 
VK 20CW121M CK 05CW121M 120 VK 30C0W222M CK 06CW222M 2200 
VK 20CW151M CK OSCW151M 150 VK 30CW272M CK 06CW272M 2700 
VK 20CW181M CK 05CW181M 180 VK 30CW332M CK 06CW332M 3300 
VK 20CW221M CK 05CW221M 220 VK 30CW392M CK 06CW392M 3900 
VK 20CW271M CK 05CW271M 270 VK 30CW472M CK 06CW472M 4700 
VK 20CW331M CK 05CW331M 330 VK 30CW562M CK 06CW562M 5600 
VK 20CW391M CK 05CW391M 390 VK 30CW682M CK 06CW682M 6800 
VK 20CW471M CK OSCW471M 470 VK 30CW822M CK 06CW822M 8200 
VK 20CW561M CK OSCW561M 560 VK 30CW103M CK 06CW103M 10000 
VK 20CW681M CK OSCW681M 680 


CONFORMS TO — 
MIL-C-11015/18 (USAF) 
MIL-C-11015/19 (USAF) 





actual size 


CASE SIZE: VA20=.2 x .2 x .1; VA3O=.3 x 3x 1 


The reliability built into the “VK’ Capacitor is a hard, 
tested fact — backed by the name and reputation of the 
company that made the “VITRAMON” monolithic porcelain 
capacitor a synonym for capacitor reliability. 


A minutely controlled process, continuous life and envi- 
ronmental testing, plus 100% tests for Dissipation Factor, 
Insulation Resistance and Capacitance guarantee that 
each “VK” Capacitor in your circuit will perform as pre- 
dicted. Pre-production lot-by-lot qualification tests on all 
materials used, craftsmanship of the highest order and 
ten ~ of experience dedicated exclusively to the man- 


ufacture of high-reliability capacitors assure that these 
tiny units will function predictably under the most punish- YOUR SAME-DAY 
ing conditions to which a component of this type is subject. / TORY-PRICE SOURCE 
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BOURNS 
DELEVAN 
GRAYHILL~ * 

RAYTHEON 
RCA 
SEALECTRO 


| AMPHENOL ~ Y 


ts 


“In stock—on the shelf for 

_ your immediate needs, and 

at factory prices! Our seven 
Warehouses process hun- 
“dreds of shipments a day 
‘from every major manu- 
facturer, guarantee you 
speedier service with the 
reliability you expect of 
Federated! Call our nearest 
warehouse today! 


FEDERATED 


ELECTRONICS DISTRIBUTORS 
FEDERATED PURCHASER, INC. 





Mountainside, N. J. ADams 2-8200 
New York Number Digby 9-3050 


Shrewsbury, N.J. Shadyside 1-8811 
Newark, N. J. MArket 4-3915 
Los Angeles, Cal. GRanite 7-8274 
= Pa. HEmlock 7-4481 
Blackburn 3-4259 
PRospect 2-5840 
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5000 VOLT CIRCUIT 
& CABLE ANALYZER 


(Continued from p. 34b) 


Programs lasting from 10 
minutes to 25 hours may be run 
unattended. Upon completion of 
all tests, the printed tape pro- 
vides a complete record, indicat- 
ing what tests were made, which 
conductor or group of conductors 
passed, as well as which ones 
failed. 


The analyzer is entirely self- 
checking. Pressing a single but- 
ton actuates a programming cir- 
cuit that tests every light, timer, 
meter, and relay as well as every 
single circuit of the instrument 

.and pinpoints any malfunc- 
tion. 


The new Series 8520 Automat- 
ic Analyzer may be programmed 
for a sequence of: continuity, in- 
sulation resistance, and a-c or 
d-c high-voltage breakdown test- 
ing. In making the continuity 
check, the actual resistance of 
each conductor is measured. 
Lower and upper acceptable re- 
sistance limits are pre-settable 
from 0.5 to 200 ohms. Test 
speeds are adjustable from 3 
seconds to 4 minutes per con- 
ductor. 


The insulation resistance 
measurements are made at a 
500-volt test potential. The mini- 
mum acceptable limits may be 
adjustable from 1 megohm to 
50,000 megohms. Testing periods 
may be varied from intervals of 
1 second to 15 minutes. 


In performing either a-c or 
d-c high-voltage breakdown test- 
ing, the test voltage may be ad- 
justed continuously between 0 


(Continued on p. 34d) 





























Out the same day you order 
—no paperwork delay be- 
cause our seven warehouse 
inventories are multiplied 
by 35 years of experience. 
It happens rarely, but if 
an item should be back- 
ordered, it goes out the 
same day it comes in. 


Don't trust to luck, call Fed- 
erated today! 
















FEDERATED 
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NEW 
0.0025 % 


MINIATURIZED 
“PRECISION / STABLE” 
WIRE WOUND RESISTORS 














— 
LABORATORY STANDARD 
RESISTOR 
NOW AVAILABLE 


Savings by shortening lead time, reducing 
equipment rejects — and customer re- 
jects are features of this new develop- 
ment from Julie Research. 

This CH-1 resistor is a miniaturized pro- 
duction-model of a JRL Primary Standard 
resistor - « absolute accuracy of 
0.0025% and stability per year of 
0.0025%. This hermetically sealed, oil 
filled resistor is designed to meet MIL 
specs. 


Documented failure analysis recorded by 
conventional “Precision” Resistors, de- 
spite acceptable initial accuracy, for pro- 
duction-model analog computer is avail- 


able. 
FOR SHORT = 


| R} CATALOG WHICH 


DESCRIBES THE 
COMPLETE LINE. 


JULIE RESEARCH LABORATORIES INC. 





603 West 130th St., New York 27, N. Y. 
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5000 VOLT CIRCUIT 
& CABLE ANALYZER 


(Continued from p. 34c) 


and 5000 volts. The maximum 
leakage current for rejection may 
be adjusted from 1 microampere 
to 2.5 milliamperes on d-c. For 
a-c, the range of variation is even 
broader — from 0.5 milliampere 
to 3 amperes. Here, too, testing 
periods may be varied from in- 
tervals of 1 second to 15 minutes. 


These tests may be performed 
on groups of several conductors 
at a time to shorten the test 
time. Then, if failures occur dur- 
ing a group test, the unit will 
automatically follow through 
with a _ conductor-by-conductor 
search of the faults. 


During the individual conduc- 
tor high-voltage breakdown and 
insulation resistance checks, 
each individual failure is indi- 
cated. These tests may be pro- 
grammed for intervals of 1 sec- 
ond to 15 minutes. 


Specifications have been pre- 
pared on Series 8520 Circuit 
Analyzers to meet automatic 
test programming requirements 
for manufacturers of compo- 
nents, computers, and missile 
guidance systems, as well as 
others engaged in reliability im- 
provement programs. 


Price & Availability: Varies with 
specifications. Mfr: Associated 
Research, Inc., 3788 W. Belmont 
Ave., Dept EP, Chicago, Ill. Sales 
Offices: See eem p. 1528 (1960-61 
Ed.) Other Products: See eem p. 
842 
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R= semiconductors from 


‘Trangitron 


Kann. 
lert 


electronics’ 
a offers america's 
broadest line of 


Stocked in depth-quantities 
from 1 to 999 in inventory. 
Telephone for fastest service. 









quality 








e/Regulators and 
References 


e@ Diodes 














@ Transistors 





@ Rectifiers 





e Controlied 
Rectifiers 








\enie 


Ellert 


electronics, inc. — 





© Special 
Assemblies 





. 2050 Rockrose Ave., 


Baltimore 11, Md. 


Phone: 
TUxedo 9-4242 
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World’s most popular ultrasonic cleaner 


DI SON TEGRATOR® 
ULTRASONIC CLEANER 


The fastest, highest quality method 
of soll disintegration ever devised! 


LOWEST PRICED 
ULTRASONIC 


CLEANERS SOLD 
ANYWHERE! 


FULL 1 1/2 GAL. Model - Only $219.95 


Compare these low prices with competitive models, 








MODULAR 
TELEMETRY 
RECEIVER 
FEATURES 
MULTIPLE 
BANDWIDTH 
vo) hh = Og HO) 





































DISONTE- TYPICAL 
ORATOR TANK TANK COMPLETE] COMPETITIVE 
SYSTEM NO.|CAPACITY| DIMENSIONS PRICE | PRICE RANGE 

r) Vagal. | SWLxSK"Wae"D | $ 99.95) $187.50-350 

% Wheel. | 12Lx6"Wx6"D $219.95) $ 340.597 

320 Sgal. | 14"LxlO"WeP"D, | $ 499.95) $ 675-1040 The CENTAUR Receiver 
520 13 gol. | 20°Lx16"Wxlo"D | $ 999.95| $1325-1750 

1040 20 gol. | 24”Lx18”"Wxl6"D | $1999.95) $2275-2500 used b y NASA 

2000 80 gel. | 52°Lx20"Wxl8"D | $3999.95) $4450-4900 





























Only Ultrasonic Industries offers: 

«Free 5 day trial. Money refunded (less 

shipping) if not satisfied 

e Choice of 7 beautiful colors 

e Free 5 year service contract 

e Free 32 page illustrated User’s Refer. 

ence Guide 

¢ Immediate delivery from stock 

Ask for data and prices of SONitizer Ultrasonic 

Cleaning Chemicals. 
See your dealer or order direct from 
factory. Shipping charges free if 
check is enclosed with order! 

(=m « DEPT.: EPM-4-61 


| Ultrasonic Industries 
Ames Court, Engineers Hill, 
| Plainview, L.1., N.Y. 


| Please ship the items checked below to: 
(PLEASE PRINT) 





NAME 





1 understand that my money will be re- 


| ADORESS 

| funded if not completely satisfied after 

5 day trial, 

| O check enclosed (freight prepaid) 
O bill me (rated firms only) 0 C.0.0. 


320, 320 1040, 2080 





| SYSTEM NO 40 80 


DESERT SAND 





eyultwrasonic industries 
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Nems-Clarke Model 1455 


Designed to provide a selectable bandwidth capability for PCM, the 
1455 most nearly approximates a “universal” telemetry receiver. 
IF /Demodulator Modules are available in bandwidths ranging from 
100 KC to 1.5 MC. Each module contains 3 independent demodu- 
lators. Selectable by a front panel switch, they are: Foster-Seeley 
Discriminator, Phase-Lock Detector, and AM envelope detector. As 
a further refinement in signal-to-noise ratio enhancement, the video 
amplifier incorporates a video bandwidth filter having a 6 db per 
octave roll-off adjustable from 20 KC to 1.2 MC by means of a front 
panel switch. This receiver is capable of optimum reception of any 
known type of telemetry signal. Features: 5 MC pre-detection record- 
ing output, playback input terminals, and integral VFO, automatically 
actuated by a micro-switch on the crystal socket. The modulation 
sensitivity and deviation meter scales provide output voltages and 
meter deflections which are essentially the same percentage of 
bandwidth in all modules. 


Available as an accessory unit is the Nems-Clarke IFC 1400 Pre- 
Detection Converter which permits use of the 1455 with stationary- 
head instrumentation tape recorders for pre-detection recording. 


[7 

WETO ELECTRONICS . DIVISION OF VITRO CORPORATION OF AMERICA 
prooucers of NEE MS-CLAREE eourmenr 

919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 64, CALIFORNIA 
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AMPLIFYING /EQUALIZING EQUIPMENT 
Sec. 1300 
Amplifying/equalizing equipment is 
described in a series of three bulletins. 
Units described are: the 524A V. F. Am- 
plifier Unit for raising voice-frequency 
input signals; Type 85 Amplifier-Equal- 
izer Unit for use in transmission systems 
where amplification is necessary to com- 
pensate for line characteristic variations; 
and the 524A Vogad for use at the out- 
put of a receiver to maintain a constant 
signal level with varying levels of signal 
input. Photos, diagrams, and specifica- 
tions are included. Westrex Corporation, 
540 W. 58th St., Dept EP, New York 19, 
N. Y. 
Check 210 Reader Service Card 


COMPUTER BUILDING BLOCK Sec. 2000 

This bulletin offers complete specs 
and design data on a computer build- 
ing block which is designed to accom- 
modate six pairs of Embree operational 
plug-in amplifiers to provide six channels 
of high-gain, drift-stabilized analog 
computation. Embree Electronics Corp., 
993 Farmington Ave., Dept EP, West 
Hartford 7, Conn. 
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MINIATURE CONNECTOR CATALOG Sec. 2100 

A 44-page, comprehensive precision 
miniature connector catalog gives com- 
plete description, illustrations, electrical 
and mechanical specifications, dimen- 
sional drawings, and ordering informa- 
tion. These rectangular plug and socket 
connectors, Series 20, offer a variety of 
contact sizes. DeJur-Amsco Corp., 45-01 
Northern Bivd., Dept EP, Long Island 
City 1, N. Y. 
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FAST PULSE TRANSMISSION BULLETIN 
Sec. 2100 
This 5-page Bulletin, entitled “Fast 
Pulse Transmission Equipment,” pro- 
vides complete technical data, dimen- 
sions and prices for coaxial line termi- 
nations, coaxial cables, impedance 
matchers, pulse splitter-mixers, pulse de- 
lay units and pulse attenuators. This 
equipment is particularly useful with 
millimicrosecond rise time square pulse 
generators, and other fast pulse sources. 
Electrical and Physical Instrument Corp., 
42-19 27th St., Dept EP, Long Island 
City, N. Y. 
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CATALOG ON TEMPERATURE CONTROLS 
Sec. 2200 
Catalog G-25 shows a complete line 
of differential expansion type temper- 
ature controls. Included is a general de- 
scription of their operation together 
with a picture and brief specifications 
of each model. Both electric and pneu- 
matic instruments are covered. Units are 
available for temperatures up to 2000°F 
and in choice of standard, water tight, 
or explosion proof enclosures. Burling 


Instrument Co., Dept EP, Chatham, N. J. 
Check 214 Reader Service Card 


DELAY LINE BULLETIN Sec. 2350 

The design and production of a new 
series of iumped constant delay lines 
consisting of m-derived LC networks is 
described in Bulletin NPB-108. In addi- 
tion to an illustration of the units, elec- 
trical and physical characteristics are 
listed with the unit’s special features. 
Dresser Electronics, HST Division, 555 


N. 5th St., Dept EP, Garland, Texas. 
Check 215 Reader Service Card 


MECHANICAL DIFFERENTIAL Sec. 2500 

A data sheet illustrates and describes 
the 3/32” standard differential. This unit 
is the latest and smallest addition to this 
manufacturer's line of single spider-gear 
differentials. Ford Instrument Co., Div. 
of Sperry Rand Corp., 31-10 Thomson 
Ave., Dept EP, Long Island City 1, N. Y. 
: Check 216 Reader Service Card 


CERAMIC MAGNET DATA Sec. 2500 

The F-510 Ceramic Magnet described 
in 2-page data sheet, Form 92, was de- 
veloped specifically for magnetic sepa- 
rator and loud speaker magnets, the 
characteristics cf the F-510 are: residual 
induction, Br, 3770 gausses; coercive 
force, He, 2700 Oersteds; intrinsic coer- 
cive force, 2800 Oersteds; maximum 
energy product, 3.3 x 10° gauss-Oersteds. 
Curves and illustrations are included. 
D. M. Steward Mfg. Co., Dept EP, Chat- 
tanooga, Tennessee. 

Check 217 Reader Service Card 


TEST CHAMBER BULLETIN Sec. 2600 

This 4-page Bulletin describes an 
eight cubic foot “portable” test cham- 
ber, designated as the “MC”, for Module 
Chamber. This unit operates from —100°F 
to 750°F with accuracy to +5°F. The 
heating and cooling rates are variable 
from 5°F/ minute to 200°F/ minute, de- 
pending on load. Modular design of the 
MC makes it suitable for a wide variety 
of applications. Statham Instruments, 
Inc., 12401 W. Olympic Bivd., Dept EP, 
Los Angeles 64, Calif. 
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NEW PRODUCT 


SS 


s—2 LITERATURE 


TESTING CHAMBERS Sec. 2600 
Bulletin C-11-2 is an illustrated, 2- 
page publication describing a new line 
of all-Lucite salt spray chambers for en- 
vironmental testing. The data sheet gives 
working dimensions, specifications and 
price information on the four models 
which comprise the test chamber series, 
Units meet corrosion test requirements 
of MIL-E-5272C, MIL-S-19500B, and 
other military specifications. Associated 
Testing Laboratories, Inc., Route 46 at 
Route 23, Dept EP, Wayne, N. J. 
Check 219 Reader Service Card 


SPECIFICATIONS FOR LEADS & TERMINALS 
Sec. 2800 
This six-page folder gives details of 
a new line of leads and terminals de- 
veloped for high-altitude, high-voltage 
power transmission requirements. The 
two-color folder details the general fea- 
tures of each of the four series of AMP 
HA/HV leads and terminals, which have 
been designed to carry 12,000, 25,000, 
35,000 and 40,000 volts at 5 amperes. 
AMP Incorporated, Dept EP, Harrisburg, 
Pa. 
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H. V. DIELECTRIC STRENGTH TESTER Sec. 2900 

Bulletin 4-65.4 describes a corona- 
free high-voltage dielectric strength 
tester, designated as model 4303 Hypot, 
which eliminates corona discharge and 
avoids interference with measurement 
in circuits under test. Units are avail- 
able in 20, 30, and 35 kv sizes. Asso 
ciated Research, Inc., 3777 West Bel- 
mont Ave., Dept EP, Chicago 18, Ill. 

Check 221 Reader Service Card 

MEGATROMETER Sec. 2900 

Revised two-page bulletin describes 
Model 710 Megatrometer, a precision in- 
strument capable of measuring resist 
ance to 50,000: million megohms. Infor- 
mation includes physical and electrical 
characteristics, price and delivery. Mid- 
Eastern Electronics, Inc., Dept EP, 32 
Commerce St., Springfield, N. J. 

Check 222 Reader Service Card 





BULLETIN ON COMPUTER SCALER Sec. 2900 

Bulletin 501-29 describes a computer 
scaler, the QS-6 Read-O-Matic, which Is 
designed for electronic and nucleonic 
measurements. The 2-page publication 
contains a photo of the unit, specifica- 
tions and a description of the unit's 
operation. AtoMation Inc., Div. of C. W. 
Reed Co., Inc., 5959 South Hoover St, 
Dept EP, Los Angeles 44, Calif. 

Check 223 Reader Service Card 
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low cost.. plug in 
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Model TR-30-100 ... $50.00 


oltage: 105-125 V.A.C. 50-60 cycle single phase (Plas 1-2) 
tea al 0-25 V.0.C. (Outpel plas 3(—) 7 (+) ). Voltage 


variation is obtained by connecting 30K ohm ‘4, wall 
potentiometer to pies 5 and 6. 

Output current: 0-100 ma. D.C. 

Regulation: Load + 05°, Line + 0.59, 

Ripple: 0.1%, of 25 ar, marinem 

Physical dimension: 31, < 3% = 41," high 

Installation: Plags into standard octal socket. 

Case: Perforated metal case. Grounded to pin No. 8. 

Weight: 2 Ibs, 2 a. 





Fixed Output Model No. TRF-100 $55.00 
When ordering specify output voltage desired between 
0-25 V.D.C. 


Adjustable Output Model No. TRA-25-100 
$55.00 





This unit is provided with a built-in potentiometer readily 
accessible to adjust the output voltage between 0-25 
V.D.C. 


Higher-Current Transistorized Models Available. 
— Write for Bulletins — 


TECHNICAL COMPANY 


EASTON, PA. 
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Dual Wave 


SOLDERING 
MACHINE 





For Improved Printed 
Circuit Soldering 


, aia 






Eliminates hand dipping. 

Simplified operation—replaces 
conveyor-belt dipping. 

i Excess solder removed so that “tear- 
drops” or “tails” do not form on bot- 
tom of the panel. 

Less warpage. 

w@ Handles long narrow boards as well as 
standards. 

Adequate joint penetration. 


Write for bulletin EP 4 


DEE execrric co. 


1105 N. Paulina St Chicago 22, Ill. 
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STYLE 1001 STYLE 1005 
SPDT SPDT 


MIDGET RELAYS for 


AC or DC Operation 
> oe em 


Price Electric Series 1000 Relays Now Feature... 
e AC or DC Operation 
e Solder or Printed Circuit Terminals 
e Open or Hermetically Sealed Styles 


These versatile, midget, general-purpose relays, 
formerly available only for DC operation, are 
now being offered for operation directly on AC. 
The AC relays, of course, have the same basic 
features, including small size, light weight, and 
low cost that made the DC relays pace setters 
in their fields of application. 


Typical Applications 


Remote TV tuning, control circuits for commercial 
appliances, radiosonde, auto headlight dimming, etc. 


General Characteristics 


Standard Operating Voltages: 

3 to 32 VDC; 6 to 120 VAC 60 Cycle. 
Maximum Coil Resistance: 13,000 ohms 
Sensitivity: 

0.05 watt at standard contact rating; 0.3 watt at 

maximum contact rating for DC relays; 1.2 volt- 

amperes for AC relays. 
Contact Combination: SPDT 
Contact Ratings: 

Standard 1 amp.; optional ratings, with special 

construction, to 3 amps. Ratings apply to resistive 

loads to 26.5 VDC or 115 VAC. 
Mechanical Life Expectancy: 

10,000,000 operations, minimum 

Dielectric Strength: 500 VRMS, minimum 


PRICE ELECTRIC 


CORPORATION 


320 Church Street + Frederick, Maryland 


MOnument 3-5141 - TWX: Fred 565-U 
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New 


COAXIAL SLIDE SCREW TUNER [Merrimac Research & Development, Inc.] 





\- 


Orarl ‘ r £F 
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Capable Of Matching VSWR's Up To 10:1 


Model ST-10 coaxial slide screw tuner 
operates in the 1-8 kmc frequency range and 
offers essentially zero mismatch for zero 
probe insertion. Residual VSWR is 1.5 maxi- 
mum. Minimum tuning range is 1-2 kmc, 
VSWR 5:1; and 2-8 kmc, VSWR, 10:1. 

Impedance is 50 ohms and power handled 
is 100 watts with even higher power designs 
available. Fittings are Type N as standard 
and others are available. 

With independent phase and amplitude 
controls, the unit is said to be self match- 
ing, in that it will tune out its own VSWR. 


TUNABLE X-BAND FILTERS [Frequency Standards] 
Single Tuning Control, Counterdial Or Screwdriver Adjustment 





a 


c 


= 





ap 


Available in various frequency ranges 
from 7-10 kmc, Model 50B18300 (illustrated ) 
has a frequency range of 8.5-9.6 kmc, band 
width at the 3 db points of 8 megacycles 
minimum, bandwidth at the 30 db points of 
70 megacycles maximum, and an insertion 
loss of 2 db maximum. Input VSWR, with 
matched load, is a maximum of 1.5. 

With two direct-coupled TEs mode cylin- 
drical resonant sections, the unit has only 
one tuning control, choice of either a 10- 
turn dial or a serewdriver control. Counter 
dial vs frequency calibration is available. 








eem File System 


Possibilities for special orders include: 

narrowband optimization for particular re. 
quirements; zero residual mismatch for 
narrower band; other frequency ranges; 
high power models such as 2:1 tuning range 
for megawatt levels at L band. 
PRICE: $275.00. AVAILABILITY: 60 days. MER; 
Merrimac Research & Development, inc., 517 
Lyons Ave., Dept EP, Irvington, N. J. SALES mgr; 
D. Friedman, ESsex 1-1616; for nearest rep see 
eem p. 1635 (1960-61 Ed.) 
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Drift is less than 3 cps per megacycle per 

degree C, to suit most military applications, 
Units are available with UG flanges or eo- 
axial connectors. Weight is approximately 
2 pounds. 
PRICE: $350.00 to $400.00. AVAILABILITY: 2 wks. 
MFR: Frequency Standards, P. O. Box 504, Dept 
EP, Asbury Park, N. J. SALES MGR: G. Ennes, PR 
4-0500; for nearest rep see eem p. 1590 (1960-61 
Ed.) 
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SOLID STATE WAVEGUIDE SWITCHES [ American Electronic Labs., Inc.] 
Broadband Units Cover 8.2 To 10 KMC, Insertion Loss 1.5 DB 


TEMPERATURE 





eed 
¢ : 
>» 
Ss / 
s} 


Model SWB115A will handle up to one 
watt of rf power with only 30 mw of switch- 
ing power required. Isolations of 15 db are 
typical. The unit is available in SPST and 
SPDT configurations and is designed for UG 
(39)/U input and output. Units feature ease 
of crystal replacement in the field. 

The device may be used as a switch, as 
a variable attenuator, modulator, and the 
SPDT models may be used for antenna and 
channel switching. 


The units here described are part of a 


line now in production which covers various 
ranges of frequency from 8 kmc through 16 
kme. For special orders, units can be sup- 
plied with restricted frequency ranges 
which offer isolation as high as 36 db and 
insertion losses of a few tenths of a decibel. 
PRICE: $195.00. AVAILABILITY: 6 wks. MFR: Amer- 
ican Electronic Labs, Inc., 121 N. 7th St., Dept EP, 
Philadelphia 6, Pa. SALES OFFICES: See eem p. 
1523 (1960-61 Ed.) OTHER PRODUCTS: See eem p. 
1007 
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COMPENSATED FERRITE ISOLATORS [S)/vania Electric Products, Inc.] 


Provide 20, 40 Or 60 DB Isolation in The 10.7 To 11.7 KMC Range 


Designated FD-7511 through FD-T7516, 
these temperature-compensated ferrite iso- 
ators are mounted in a WR-75 waveguide 
for maximum utility in X-band common car- 
rier and commercial communication sys- 
ten The units range in length from 14” 
(20 or 25 db) to 2%” (60 db). 


All types are rated to withstand input 
powers up to 2 kilowatts peak or 10 watts 
ew. The minimum isolation-to-insertion 
oss ratio for the F D-7511 is 50 to 1; for the 
remaining units, the ratio is approx. 60 to 1. 


SERVO MOTORS [Rotating omponents, Inc.} 
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Withstand Ambient Temperatures Up To 125°C 


Including both 60 cps and 400 cps types, 
this comprehensive line of standard and 
BuOrd servo motors consist of over 50 dif 
ferent ranging in size from 8 
through 18. They are designed to meet vir 
tually any and many special re 
quirements 

All models conform to mil specs MIL-E 
5400, MIL-E-5272, and MIL-S-17807. The 
ambient operational temperature range ex 
tends up to 125°¢ 

Other features of the units include stain 
ess steel housings, corrosion resistant steel] 


models 


standard 


The high-performance isolators maintain 

all electrical characteristics from —30°C 
to 60°C without external shunts or other 
temperature-compensating elements. Stable 
performance over a wide temperature range, 
not normally available in a compact isolator, 
results from the design of the unit. 
PRICE: $115.00-$125.00. AVAILABILITY: From stock 
MFR: Sylvania Electric Products, Inc., Box 997, 
Dept EP, Mountain View, Calif. SALES MGR: R. A 
Stonesifer 
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laminations and stainless steel bearings. 
All models can be supplied with plain or 
pinion-ended shafts, in a wide variety of 
diameters and lengths. Leads are extruded 
teflon covered 

Mating precision gearheads are also of- 
fered by the manufacturer. 
PRICE & AVAILABILITY: Contact Sales Mgr below 
MFR: Rotating Components, inc., 267 Green St. 
Dept EP, Brooklyn 22, N. Y. SALES MGR: N. Giarra, 
EV 9-3490; for nearest rep see eem p. 1676 (1960 
61 Ed.) 
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MINIATURE MICROWAVE 
PARAMETRIC AMPLIFIER 


(Continued from p. 27) 
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SIGNAL FREQUENCY =2250 Mc 
PUMP FREQUENCY = 3135 Mc 


NOTE: 
NOISE FIGURE INCLUDES | db 
HELICAL COUPLER LOSS AND 
0.5db PUMP—REJECTION FILTER 
LOSS. 


TERMINAL NOISE FIGURE OR GAIN—db 


Fig. 5. Noise figure and gain as functions of 
pump power for a helix parametric amplifier. 








cal spacing of the diodes make it possible to 
achieve instantaneous bandwidths greater than 5 
per cent of the frequency band. 

Curves of noise figure and gain as functions of 
pump power are shown in Fig. 5 for 2250-mega- 
cycle operation. The noise figure is high in regions 
of low pump power and gain, but decreases as the 
pump power is increased to maximum gain. In the 
maximum-gain region, the terminal noise figure 
passes through a minimum of about 4.5 db. For 
an increase in pump power beyond the region of 
maximum gain, the noise figure increases with 
decreasing gain. The total noise figure of 4.5 db 
includes losses in the input circuit, the helix, and 
the diodes. 

Variants of the type SS-1000 parametric am- 
plifier discussed above can be supplied in the fre- 
quency range of 1750 to 3000 Mx, with band- 
widths up to 100 Me. 


PRICE: On request. AVAILABILITY: 90 days. 
MFR: Radio Corp. of America, Electron Tube 
Div., Dept EP, Harrison, N. J. 
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MAKE THE NEW 


H-H-SCOTT 


Sii-B 


RANDOM NOISE 
GENERATOR 
YOUR SOURCE OF 


“WHITE NOISE” 





The 811-B covers the frequency spectrum from 2 cycles to more 
than 1.5 MC. Amplitude distribution is Gaussian. Spectrum level 
is constant within each range. High output voltage and accurate 
RMS reading meter minimize accessory equipment. 


Use the New H. H. Scott RANDOM NOISE GENERATOR 


for — measurements on acoustic materials . . . rooms and trans- 
ducers... high intensity noise and vibration testing . . . balancing 
paging and music systems .. . audiometry and masking studies 
... fandom stimulation of analog computers . . . production test- 
ing of transducers, filters, loudspeakers and enclosures. . . cali- 
bration of sound measuring equipment. 





For complete information and specifications write for Technical Bulletin 811-B. 
You'll also be i sted in the new H. H. Scott 250AR werful amplifier 
designed specifically for industrial and laboratory use and the new H. H. Scott 


140-B one of the most useful and versatile laboratory amplifiers available. 


H.H.SCOTT 


H.H. Scott Inc., 111 Powdermill Rd. Dept. 150-u4, Maynard, Mass. 
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New Products of the Month 


9-VOLT BATTERY-POWERED MOTOR [Joxard International, Inc.] 


25 MA Current Consumption In Neutral Position 


Lightweight and small enough to fit in 
the palm of a hand, this precision-built im- 
port is primarily designed for applications 
requiring exacting speeds and a minimum 
noise level. 

A critical and delicate component of the 
motor is its revolutionary, patented gover- 
nor-regulator with a torque measured at a 
constant 1500 rpm. However, variations of 
600 to 700 rpm centered on 1500 rpm can be 
made with a simple screw adjustment, For 
specific applications requiring speeds in ex- 
cess of 1500 rpm, the governor unit can be 





MIL-STD INDICATOR LIGHTS [Drake Mfg. Co.] 


oh 






MS25256 and MS25257 are two new “MIL- 
STANDARD” Indicator Lights, designed 
and produced to specification MIL-L-3661A, 
Types LH73 and LH74 respectively, for use 
in military communication and guidance 
equipment. 

MS25256 (Drake Type No. 131) is made 
for use with incandescent lamps. A choice 
may be made from eight varieties which use 
a design voltage of from 1 to 28 v, with an 
average life (depending on the particular 
lamp chosen) of 30 to 1000 hours. MS25257 
(Drake Type No. 133) is equipped with a 





LAMPHOLDER [Drake Manufacturing Co.] 


Made of resin-impregnated fiber, with 
contacts of hardened spring steel which 
hold the lamp, these units can be ordered 
in a variety of mounting brackets which 
fit many applications. Lugs are electro- 
tinned for soldering. 


The Wedge-Grip lampholder (at right of 
illustration) is No. 4272. The Wedge-Lite 
assembly, No. 5272-005, (shown at left of 
illustration) is ready to install, complete 
with faceted plastic lens in a choice of 
colors. 


oe Dae ee 





WIDE RANGE POWER SUPPLIES [Trygon Electronics, Inc.] 
Offered In 5 Voltage And Current Combinations 


Called the Mercury Series, these units 
give regulation of better than 0.05% with 
a response time of 50 microsecpnds or 
less. The five current and voltage combina- 
tions available are: 0-15 volts, 0-10 amps; 
0-36 volts, 0-2.5 amps; 0-36 volts, 0-5 amps; 
0-60 volts, 0-2.5 amps; and 0-160 volts, 
0-1 amp. 








Short circuit protection is electronic with 
adjustable current limiting, assuring com- 
plete control of the output current even 
under short conditions. Automatic fail/safe 


REGULATED POWER SUPPLY [Harrison Laboratories, Inc.} 


Plug-in Mode Selection, Auto-Series, Auto-Parallel Operation 


A constant current, constant voltage 
source, Model 809A covers the ranges of 
0-36 vde and 0-10 amps, with no range 
switching. Output voltage and current are 
continuously variable. Mode changeover is 
accomplished by plugging in the appro- 
priate printed circuit card. 





The Auto-Series, Auto-Parallel feature 
allows rapid stacking or paralleling. Paral- 
lelling is possible in these units because one 
supply becomes a slave to the other and 
must follow its output exactly. 


Fits Wedge-Base Lamps, Offers Small Size And Economy 





4 


eem File System 


removed to obtain an rpm rating up to 4009, 
As assembled, the rotor-governor unit jg 
dynamically balanced to provide sm 
vibration-free performance, extremely im. 
portant in transistorized phonographs and 
movie projectors. 

Construction particularly lends itself to 
efficient, quiet operation. 
PRICE: $2.95 (in qty). AVAILABILITY: From stock. 
MFR: Jonard International, Inc., 624 Madison Ave, 
Dept EP, New York, N. Y. SALES MGR: B. Osten, 
MU 8-1240. 
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Ra For Incandescent And Neon Lamps Per Spec MIL-L-3661A 


built-in 62,000 ohm resistor, and takes 
NE2D neon glow lamps for 115 v, with an 
average life of about 7500 hvurs. 


The insulation of these units is more than 
sufficient to withstand moisture, temper- 
ature and dielectric requirements of MIL- 
L-3661A. 
PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Drake Mfg. Co., 4626 N. Olcott Ave, 
Dept EP, Chicago 31, III. SALES OFFICES: See eem 
p. 1569 (1960-61 Ed.) OTHER PRODUCTS: See eem 
pp. 1100-1103 
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The combination of a wedge base lamp 

and holder is small in size, in fact %” 
shorter than a T3% miniature Bayonet 
lamp and lampholder. Holders will with- 
stand 4300°F. Lamps are available in two 
candlepower ratings: 0.35 cp (6v); and 2 
ep (12v). 
PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Drake Manufacturing Co., 4626 N. Olcott 
Ave., Dept EP, Chicago 31, Ili. SALES OFFICES: 
See eem p. 1569 (1960-61 Ed.) OTHER PRODUCTS: 
See eem pp. 1100-1103. 
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overvoltage condition even if it is caused 
by an internal failure of the supply is pro- 
vided. 

Units are 314” high in a 19” rack. Power 
transistors are preaged. Ripple is less than 
1 millivolt rms. 

PRICE: From $365.00 to $485.00. AVAILABILITY: 
4 wks. MFR: Trygon Electronics, Inc., 111 Pleasant 
Ave., Dept EP, Roosevelt, N. Y. SALES MGR: P. J. 
Reuter, FR 8-2800; for nearest rep see eem p. 1707 
(1960-61 Ed.) OTHER PRODUCTS: See eem p. 


1195. 
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The unit is provided with remote pro- 
gramming and remote sensing termin 
Line and load regulation is less than 15 mv 
for constant voltage operation, ripple 
noise are held to less than 1 mv. 


PRICE: $625.00. AVAILABILITY: 30 days. MFR: 
Harrison Laboratories, Inc., 45 Industrial Rd. 
Dept EP, Berkeley Heights, N. J. SALES MGR: A. 
M. Darbie, CR 3-9123; for nearest rep see eem 
p. 1603 (1960-61 Ed.). OTHER PRODUCTS: See eem 
p. 1141. 
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DELIVERY 


ELCO 
RADIO 


SEMICONDUCTORS 
SISTORS 
GUICON RECTIFIERS 


NOW IN STOCK 


IMMEDIATE 
OFF-THE-SHELF DELIVERY 





















Exclusively Distributed by 


HARVEY RADIO 


in New York, New Jersey 
& Connecticut - 
L 
ELCO SEMICONDUCTOR CATA 
4 SENT UPON REQUEST 


CALL 


JU 2-6380 


HARVEY 


RADIO CO, INC. 
kee 
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FIRST TRULY 
VERTICAL | 

SLIDE | 
ATTENUATOR: 


| 6" high, 2” deep* 
1-1/2” wide 


Daven’s Series 825 and 835 vertical slide attenuators glide in a 
true vertical plane, actuated by a featherweight touch. Wiper 
arm rides on solid silver alloy contacts, not on the resistance 
element, giving long life and very low electrical noise level. 
Available as balanced and unbalanced ladders, T-networks, 
single and dual potentiometers... im 20 and 30 db steps... with 
or without “cue” position. Protected against dust and foreign ob- 
jects; connector-type terminals in rear; available singly or with 
2, 3, 4 or more units side by side. Used in TV master controls, 
recording studios, motion picture sound consoles, turntable vol- 
ume controls, speech input consoles, high fidelity units. Write 
today for full data! 


*Exclusive of connector. 


| 





| 







Livingston, 


ATTENUATORS new Jersey 


$ TODAY, MORE THAN EVER, 
$ THE DAVEN © STANDS FOR DEPENDABILITY 


A SUBSIDIARY OF 
GENERAL MILLS 
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WHERE’S THE RECESSION? 


508 COMPANIES xi 
yd 
DEMANDING MEN! 


It’s a fact that we can prove, since Cadillac is retained by all of the nation’s 
best electronic. firms — from coast-to-coast. Our clients aren’t worried about 
a recession. They need hundreds of men in the electronic field — and imme- 
diately! These positions offer salaries ranging from $6,200 to over $50,000. 
If your present position doesn’t offer the long range opportunities that you 
pei cart! g contact Cadillac today. 


Remember, Cadillac’s service is COMPLETELY CONFIDENTIAL and 
available to you ABSOLUTELY FREE OF CHARGE. 


F R E E — Monthly Opportunities Bulletin 


If you wish to receive a monthly bulletin of the finest available electronics opportunities, 
simply send us your name and home address (and, if you wish, a review of your qualifi- 
cations). Our services are without cost to you through our Chicago office and our Los 
Angeles subsidiary, Lon Barton Associates. 


JACK L. HIGGINS, Vice President 
Cadillac Associates, Inc. 


29 East Madison Bidg., Chicago 2, Ill. - Financial 6-9400 


“Where More Electronic Executives Find Their Positions 
Than Anywhere Else In The World.” 
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New Products of the Month 
5000 VOLT FLASH POWER SUPPLY [Electro Powerpacs, Inc.] 





For Research With Optical Masers, Plasma; Color Photography 


The Synctron “Northlite 275” is designed 
specifically to produce the highest possible 
light intensity from Xenon or Krypton filled 
gas discharge lamps to give full spectrum 
coverage. These units can store from 1,000 
to 20,000 watt-seconds of energy. Units 
provide variable voltage control, overvolt- 
age protection, individual capacitor fusing, 
and circuitry interlocks. 

Included in the Northlite units, in addi- 
tion to the power supply and capacitor 
banks, is the necessary trigger circuitry, 
and all is mounted on a 4-wheel dolly. Pow- 


HIGH VOLTAGE REGULATED POWER SUPPLY [FXR, Inc.] 
For High Power Microwave Tubes, Can Be Set From 0 To 10 KV 





With excellent regulation, the —— 
Z851-2 high voltage regulated power supp 
provides a stable source of low ripple, Bp 
voltage de for high power microwave tubes. 
The unit’s output voltage can be precision 
set within the range from 0 to 10 kv. Cur- 
rent range is 0 to 100 ma and the device’s 
ripple content is 0.4% maximum. 

An adjustable overload relay provides 
precision protection of a wide range and 
variety of components. Overload activation 
current is manually set within the range of 
25 to 100 ma. Either positive or negative 


MINIATURE D-C POWER SUPPLY [V dor Instruments, Inc.] 
Output 0-40 VDC At 0-3 Amps, 0.5 Watts/In’; Load Regulation 0.01% 





Measuring 414," x 6%” x 744”, and weigh- 
ing 14 lbs, this power supply delivers over 
20 times more power than is currently avail- 
able in a comparable size, it is claimed. The 
extremely high efficiency (80%) of this 
solid state supply is due to a combined 
switching preregulator and a series regu- 
lator. 


The switching preregulator offers essen- 
tially lossless regulation to within 0.1 of a 
volt. Thus, the series regulator operates at a 


DC VOLTAGE REGULATED POWER SUPPLIES [Kepco, Inc.] 
Regulation And Stability 0.1% —0O-75 VDC At 8, 5, Or 2 Amperes 





Three new voltage regulated power sup- 
plies, Models SM 75-8M, -5M, and -2M are 
claimed to represent a significant advance 
in transistorized series-regulator desoign. 
This advance results in greater freedom 
from failure and down-time than compa- 
rable widerange models, In addition there 
is a reduction: in the number of elements 
required in the power stage of the series 
regulator and consequent simplification of 
associated circuitry. 

Load regulation is 0.1% or 3 millivolts, 
whichever is greater, for no-load full-load 


STRAIN GAGE POWER SUPPLIES [86 F Instruments, Inc.] 
Supplies 8-14 VDC At 200 MA—Line And Load Regulation + 0.1% 
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The Model 10-200 power supply is de- 
signed for bridge excitation of strain gages 
and other resistance transducers. This tran- 
sistorized supply can be used with single 
ended output devices in multi-channel data 
acquisition systems. 

With the shielded line transformer and 
negligible leakage to ground it is claimed 
these supplies will match the desirable qual- 
ities of battery operation. A signal thresh- 
old of less than 10 microvolts can be main- 
tained. The supply is adjustable between 8 
and 14 volts de with a current output of 


iS 
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er supply operates from ordinary 
power and can recycle to 10,000 watt-sec. 
onds in 30 seconds, Other accessories, such 
as side lights and cables are available, 


The units (No. 265 power supply and No, 
266 capacitor bank) are recommended for 
industrial color photography. 


PRICE: $2000.00 to $5000.00. AVAILABILITY; 39 
to 60 days. MFR: Electro Powerpacs, Inc., 5 Hadley 
St., Dept EP, Cambridge 40, Mass. SALES mer, 
G. Green. 
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reference ground is selectable by a front 
panel control. This selectable ground polar. 
ity feature makes it appropriately universal 
in application. Included in this wide range 
of applications is experimental investiga- 
tion of high power microwave tubes. 

Power input is 3¢, 60 cps, 208 vac. 
PRICE: $3500.00. AVAILABILITY: 60 to 90 days, 
MFR: FXR, Inc., 25-26 50th St., Dept EP, Woodside 
77, N.Y. SALES MGR: P. Seckendorf, RA 1-9000; for 
nearest rep see eem p. 1583 (1960-61 Ed.) OTHER 
PRODUCTS: See eem p. 1066 
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low constant voltage and at high efficiency. 

The unit provides continuously variable 
current limiting from 0.1 to 3.1 amps. Line 
regulation is 0.005% and ripple is less than 


.1 mv rms. Transients are no greater than 


50 mv and recovery time is within 50 usecs. 
The complete line covers up to 30 amps. 
PRICE: $575.00. AVAILABILITY: 4 wks. MFR: Valor 
instruments, Inc., 13214 Crenshaw Bivd., Dept EP, 
Gardena, Calif. SALES MGR: E. Kurchak, FA 1-2280; 
for nearest rep see eem p. 1712 (1960-61 Ed.) 
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conditions. Line regualtion is 0.1% for 105- 
125 vac line change. Temperature coefficient 
is less than 0.05%/°C. The same models 
featuring stability and temperature coef- 
ficients of 0.01% are also available. 


PRICE: SM 75-8M—$905.00, SM 75-5M—$670.00, 
SM 75-2M—$505.00. AVAILABILITY: 30 to 60 days. 
MFR: Kepco iInc., 131-38 Sanford Ave., Dept EP, 
Flushing 55, N. Y. SALES OFFICES: See eem p. 
1621 (1960-61 Ed.) OTHER PRODUCTS: See eem 
pp. 1147-1153. 
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0-200 milliamps. Line and load regulation 
is said to be +0.1% with a stability 
+0.1% per eight hours. The ae 
coefficient is better than 0.005%/° 


A standard rack mounted version incor- 
porates six power supplies. 
PRICE: 6 power supplies with rack adapter — 
$450.00. AVAILABILITY: From stock. MFR: B&F 
instruments, Inc., 3644 N. Lawrence St., Dept EP, 
Philadelphia 40, Pa, SALES MGR: M. L. Stein, 
GA 5-4175; for nearest rep see eem p. 1532 (1960 
61 Ed.) 
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Problows & Gobiltous 


(Continued from p. 16) 


HIGH: SPEED WIRE TREATMENT (No. 176) I would like to 
take advantage of your “Readers’ Problems” column to present, 
and I hope, get a solution to the following. I am interested in 
making glass-to-metal seals for the transistor industry, and since 
we have developed an automatic pre-oven transistor he as- 
sembly machine that employs Kovar wire from reels rather than 
using pre-cut wires, we would like to learn how to: 


a) Degass Kovar wire at high speeds on the order of 50 fpm of 
019” diam. wire; 


b) Measure the amount of off-gassing that has taken place dur- 
ing the heat treatment; 


c) Find a means of measuring the. quantity of oxidation ac- 
complished after Kovar parts have been oxidized. 


SOLUTION A: We wish to inform the author of this question 
that equipment for decarbonizing and oxidizing Kovar wire 
has been fully developed and is commercially available from 
our company. 


Specific information will be supplied upon request. 


J. Howard Beck, President 
BTU Engineering Corp., Waltham, Mass. 


SOLUTION B: This looks like a job that can be done with 
megacycle induction heat by feeding the wire thru a one turn 
coil with just clearance enough to allow the wire to pass thru 
without shorting. With low voltage there would be no breakage 
of the wire if there was a short. 

This equipment is made by Electronics Development Inc., 
Sherman Industrial Electronics Div., P.O. Box 813, State 
College, Penna. 

E. K. Cliver, 
Cliver Sales-Eng. Co., Westfield, Mass. 
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le nes 
- a TA Standard 
TA ‘‘King-Size instrument Cases 
Instrument Cases GES 
4 PAGES 


Learn how TA’s new predesigned Instrument 
Cases solve your equipment housing problems. 


SEND FOR YOUR FREE copies! 


THESE EXCLUSIVE FEATURES—STANDARD WITH TA—SAVE YOU TIME AND COST 


1. Predesigned panel-layouts for perfect fit. INSTRUMENT MANUFACTURERS: 
2. Large selection of standard sizes and styles. If you make portable instruments or 
3. Wide choice of standard handles, access © equipment, you can't afford not to inves- 

doors, panels, and other accessories. tigate the TA line. 
4. All standard Cases include panel gaskets. TA Cases come in a diversity of stand- 
5. All Cases protected by air relief valves. ard lid sizes, and are sold at proprietary 
6. Avaliable in depths from 2¥2 to 18 inches. oa During assembly the depth can 
7. Fast delivery (prototypes in 4 weeks). cut to your exact specifications. Or, 
8. No tooling charges on standards. if you like, TA will furnish you free vel- 
® Precision quality. ie and Ly es so you can ome aoe. 
10. Reinforced aluminum construction. Es SACRE SY SORTS TOS CONaEe 
11, TA Cases are color matched to, and inte- & one of the many standa ne case. 

Grated with, the instruments they are to Start savin; + right away. Send for 

contain. your valual Tee oe TA manuals today! 


Ta M fg. Corp. 4607 Alger Street + Los Angeles 39, = 
(or call CH 5-3748) 


TWX 9863 Glendale, Calif. - WUX CAT Los ie Calif. 
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SMITH 


PLUGS — JACKS 
BINDING POSTS 


AOD N00 Ste 


BANANA PLUGS__—‘ TIP PLUGS JACKS 

Standard, Midget Standard and Short All-insulated 4000V. 
types, Split Type, tip Solderiess, Full-round body, 
Solderless Phono Needle Double “D”’ body. 


g7ag? 2 38 


— 
BINDING POSTS DUAL BINDING POSTS 
Five-way, All-insulated, Molded black styrene washer, 
Multi-purpose, Grounding, with bakelite, nylon heads, for 
Non-insulated. dual banana plugs, phone tips. 








@ Nylon Plugs @ Nylon Jacks @ Nylon Connectors 
@ Nylon Binding Posts e@ Nylon Test Prods 


This is but one of the many categories of electronic component 
parts manufactured by SMITH as standard items and — 
STOCKED BY MAJOR OBBERS FROM COAST TO COAST! 








ENGINEERS & PURCHASING AGENTS 


The new SMITH Catalog contains 
@ detailed specifications @ data 
@ dimensional drawings 

of standard electronic components 
THIS IS A UNIQUE AND VALUABLE 
REFERENCE WORK AS WELL AS A 
BUYING GUIDE Send today for your 
free copy: Dept. 11 


HERMAN H 


ST 


'nNncoORPORATED 


2326 Nostrand Avenue, Brooklyn 10, N. Y. 
Phone: Cloverdale 3-7900 


Monutacturers of Electronic Components 


in Canada: ATLAS RADIO CORP., Ltd. Toronto 19, Ontario 
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New Products of the Month 


LINE REGULATOR POWER SUPPLY [Electromatic Ind.] 





Delivers 118 VAC + 1% With Input Of 90-125 VAC Or 190-236 VAC 


Designed as an external stabilizer to com- 
pensate for fluctuations of input line volt- 
ages, the Model 200TV will provide a stabi- 
lized output of 118 vac +1% at 200 va. Stock 
number 301 has an input of 95-125 volts at 
60 cps; number 302 an input of 95-125 volts 
at 50 cps; number 303 an input of 95-125 
volts at 50/60 cps; and number 304 an in- 
put of 190-236 volts at 60 cps. 

The unit offers protection from voltage 
surges and longer service life of vital com- 
ponents for such items as high-fidelity am- 
plifiers, electronic test equipment, control 


eem File System 


devices, TV sets, and where a stabilized 
voltage source is desirable. 

The unit plugs directly into an ac 
outlet and the load is plugged directly into 
the stabilizer. 


Other similar regulators are available 
with outputs of 255 vde and 6 vac. 
PRICE: No. 301—$27.95, No. 302—$32.95, No, 303 
—$34.95, No. 304—$29.95. AVAILABILITY: 10 days 
MFR: Electromatic ind., 3000 Taft St., Dept Ep 
Hollywood, Fla. SALES MGR: M. Wachsstock, yy 
3-2450. 
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TRANSISTORIZED D-C POWER SUPPLIES [Mid-Eastern Electronics, Inc.] 
8 Models Cover Output From 12 VDC At 4 Amps To 40 VDC At 1.5 Amps 








AUTOMATED VOLTAGE CONTROLLER [Automation Development Corp.) 





RESIN DISPENSING MACHINE [ Automatic Process Control, Inc.} 


i] 
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Designed primarily as system compo- 
nents for incorporation into customers’ 
equipment, these eight completely transis- 
torized power supplies are called the SC 
Series. 

Each of these a-c to d-c power supplies is 
housed in a gold anodized extruded alu- 
minum case, complete with an octal plug 
and mounting studs for convenient installa- 
tion. In a 50°C (122°F) ambient environ- 
ment, the units will operate continuously 
at rated current with air at 300 ft/min 
(3.4 mi/hr) directed at the broad side of 


This Model 1046 MA capacitor-discharge 
power supply is designed to provide ex- 
tremely critical watt-second, d-c stored en- 
ergy for precision metal-to-metal joining 
applications such as strain gage assembly 
and attachment; deposited film bonding; 
electronic circuitry junctions; ribbons and 
foils; and wherever microminiature joints 
of parent metal strength are required. 

A dual-range feature permits a capacity 
range of 0.004 to 1.3 watt-seconds on the 
lowrange and 0.04 to 13 watt-seconds on 
the high range. This permits welding of 


the unit. And all models will operate in 
absolutely still air at lower temperatures, 
No external heat sink is required. 


The unit features a line regulation of 

0.05% and a regulation of 0.05% from 0 te 
full load changes. Ripple is less than 1 my 
rms, overshoot is less than 1%. 
PRICE: $149.00. AVAILABILITY: From stock. MFR; 
Mid-Eastern Electronics, Inc., 32 Commerce &t, 
Dept EP, Springfield, N.J. SALES OFFICES: See 
eem p. 1637 (1960-61 Ed.) OTHER PRODUCTS: See 
eem p. 1163 
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POWER SUPPLY [Weldmatic Div./Unitek] 
Dual-Range, Delivers 0.004 To 13 Watt /Seconds 


similar and/or dissmilar metals at one as- 
sembly station with the same power supply 
by simply changing the range. 

The pulse width or discharge time is ap- 
proximately 0.001 second, which is said to 
cause no over-heating of heat sensitive 
components, or discoloration. 

PRICE: $365.00. AVAILABILITY: From stock, MFR: 
Weldmatic Div./Unitek, 950 Royal Oaks Dr., Dept 
EP, Monrovia, Calif. SALES MGR: A. Davidson, EL 
9-8361; for nearest rep see eem p. 1718 (1960-61 
Ed.) OTHER PRODUCTS: See eem p. 1203 
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Features Remote Control With Servo-Driven Variable Autotransformer 


This Model 402A voltage controller pro- 
duces an adjustable and externally pro- 
grammable regulated output voltage for a 
variety of military and industrial applica- 
tions. Among these are automatic control 
of line voltage, current, power, temperature, 
plating deposition and motor speeds. The 
step servo-driven variable autotransformer 
can be remotely driven by regulated or non- 
regulated program inputs. 

Performance data of the unit includes: 
input voltage, 50 to 135 volts dc, single 
phase, 60 cps; output voltage, adjustable 


and programmable from 0.5 to 135 volts ac 
over entire input range; output current, 20 
amps; regulation, adjustable to 2% over 
output range; response time, adjustable to 
14 volts/sec.; external program input, 2000 
ohms/volt. 


The unit is available in cabinet or rack 
mounted models. 
PRICE: $980.00. AVAILABILITY: 6 weeks. MFR: Au- 
tomation Development Corp., 11824 W. Jefferson 
Bivd., Dept EP, Culver City, Calif. 
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Produces Shot Volumes From A Fraction Of A CC To 20CC coo * 


Metering, mixing, and dispensing small 
quantities of two-component resin systems 
over a wide range of materials and operat- 
ing conditions is possible with the “MICRO- 
SHOT” Machine. The machine is particu- 
larly applicable for adhesive and casting 
jobs and for end capping micro-modules, 
transistors, resistors, capacitors and other 
small volumes. 

Production or development and research 
departments can use the Micro-Shot with 
equal effectiveness since it can be operated 
automatically, can handle both filled and un- 


filled systems and offers temperature con- 
trol features on either resin or activator 
systems or both. 

Resin and activator components are 

placed in separate pressure vessels to whieh 
air pressure is applied. Exact proportions of 
the materials are consistently achieved 
with each shot. 
PRICE: $2,600.00-$3,600.00. AVAILABILITY: 4 wks. 
MFR: Automatic Process Control, inc., 1170 Moris 
Ave., Dept EP, Union, N. J. SALES MGR: F. ™ 
Cross, MU 8-1618. 
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ENVIRONMENTAL 
& PERFORMANCE 


TESTING 


TO SUIT 


YOUR 
BUDGET 


WHEN EVERY CENT 
COUNTS .. IT PAYS TO 
HAVE AEL DO YOUR 
ENVIRONMENTAL & 
PERFORMANCE TEST- 
ING FOR YOU! 


















































HEAT 

COLD 

RELATIVE HUMIDITY 
ALTITUDE 


CORROSIVE ATMOSPHERE 
(salt fog) 


VIBRATION 
TENSION-COMPRESSION 
TORQUE 

SHOCK 

FUNGUS AND ACCELERATION 


You can depend on AEL for RELIABLE, 
ACCURATE TESTING of your components at 
the LOWEST POSSIBLE COST TO YOU 


WRITE FOR FREE AEL TESTING BROCHURE 


AMER. ELECT. LABS., INC 
121 N. 7TH ST., PHILADELPHIA 6, PA. 
Check 42 Reader Service Card 
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CREATED ESPECIALLY 
FOR THE ELECTRONIC 
AND SPACE AGE. 







. from the largest and most 
experienced manufacturer of 
thin-walled iatex products .. . 


AKWELL cares 
FINGER COTS 


© Special “dustless” process for 
clean handling of electronic 
and other delicate parts. 

e Highest quality pure latex. 
Non-irritating. 

e Built-in durability yet tissue thin 

for superior finger dexterity. 


















Available in three standard sizes. 
Write for samples and details to 










courtesy of Tung-Sol Electric, Inc., 
Newark 4, N. J. 


KWELL 
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AKWELL Corporation 
Industrial Products Division 


99 Wall St., New York 5, N. Y. 
Plants and Laboratories: Akron, Ohio 

















TOROIDAL COIL AND BOBBIN WINDING MACHINES 


Coil Sizes: ¥2” 1.0. to 14” 0.D. Wire Sizes: #50 to #7 AWG. Complete specifications 
6n the latest in coil winding machines, tape winders, and accessories are presented in 
exceptionally clear fashion. Included are tables and templates which make the 
proper selection of shuttles, sliders, shuttle heads, mandrels, and pulleys easy, 
quick, and virtually fool proof. Of value to engineers concerned with the design, and 
use, as well as manufacture, of toroids and other coils. 


Send for your free copy 


BOESCH MANUFACTURING DIVISION 





WALTHAM PRECISION INSTRUMENT COMPANY, INC 


OESCH| DANBURY, CONNECTICUT 
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New Products ‘of the Month 
SPOT WELDER [Statham Instruments, Inc.] 


Capable of welding stainless steel, monel, 
and similar metal materials, the “S” head 
spot welder will weld up to 300 spots per 
minute, with material thickness from 0.001” 
to 0.014”. The unit is used for edge welding 
circular objects with diameters ranging 
from 0.125” to 6.0”, with spotweld spacing 
from 0 to 30 degrees apart in a circular path. 

An automatic stop will allow indexing a 
full 360° rotation or, by adjustment, any in- 
cremental number of spots. Index spacing 
is controlled by an adjusting knob and ac- 
tual indexing is air operated. A safety fea- 





VIDEO BAND RECORDER/REPRODUCER [Minnesota Mining & Manufacturing Co.] 
Stores Analog Or Pulse Data With Equal Facility At 1.2 MC 


The Mincom Series CM-100 delivers 1.2 
me with the same reliability that has been 
typical of Mincom’s 1-megacycle perform- 
ance. The unit will record and reproduce 
analog or pulse data on seven tracks with 
%-inch tape. The unit may be easily con- 
verted to record and reproduce on fourteen 
tracks by plugging in an additional elec- 
tronics rack and modifying the tape trans- 
port to accommodate 1-inch tape. 

Constant phase equalization at all speeds 
provides consistently good pulse response, 
and enables the unit to perform predetec- 





Average savings of 30% in cost and from 
509% to 70% in space, when compared with 
similarly-rated conventional silicon stacks, 
is claimed for the Power Point, silicon 
bridge rectifier. The unit is so compact that 
it can be installed at the point of use, elimi- 
nating the need for long d-c power runs 
from rectifier to the equipment it’ supplies. 

Power Point is ideal for use in battery 
charging units, d-c motor control drives, 
laboratory and aircraft power supplies and 
in instrumentation, automotive, computer 
and data processing and magnetic amplifier 





Welds Stainless Steel, Monel, Other Materials As Thin As 0.001” 





eem File System § 
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ture shuts the machine off if a foreign ob. 
ject comes in the way of the electrode. 


Power supply requirements are: stored 

energy, 225 watt/sec; power, 115 V, 60 eps, 
1¢; current capacity, 8 amps (av.); dis- 
charge time, 0.003 to 0.0166 sec.; peak weld. 
ing current, 1000 amps (max). 
PRICE & AVAILABILITY: Contact Sales Offices be. 
low. MFR: Statham Instruments, inc., 12401 w, 
Olympic Bivd., Dept EP, Los Angeles 64. Calif, 
SALES OFFICES: See eem p. 1691 (1960-61 Eq) 
OTHER PRODUCTS: See eem p. 1398 
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tion recording and reproducing on an every- 
day operational basis in fm, fm/fm modula- 
rg pem, and pem/fm. Tape speeds are 
74, 12, 15, 30, 60, and 120 ips. Tapes pre- 
viously recorded at 1 me can be played back 
with improved reproduction, or playback 
speeds can be reduced by a ratio of 16: 1 for 
detailed reduction of data. 

PRICE & AVAILABILITY: Contact Sales Mgr be- 
low. MFR: Minnesota Mining & Mfg. Co., 2049 §, 
Barrington Ave., Dept EP, Los Angeles 25, Calif, 
SALES MGR: J. E. DeLand, BR 1-9971. 
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LOW-COST SILICON BRIDGE RECTIFIER [Syutron Co., Semiconductor Div.] 
For Battery Charging Units, D-C Motor Control Drives 


eem File System Sec 
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applications. It can also be used in thermo- 
electric and vibratory equipment. 


It is available in 1¢ and 3¢ networks cap- 

able of handling from 2 to 74% kw. Current 
ratings range from 10 to 25 amps at max 
ambient temps of 45°C and up to 75 amps 
in force-cooled applications. 
PRICE: $8.40 to $18.00 (depends on requirements). 
AVAILABILITY: 15 days. MFR: Semiconductor Div., 
Syntron Co., Dept EP, Homer City, Pa. SALES OF- 
FICES: See eem p. 1695 (1960-61 Ed.) OTHER 
PRODUCTS: See eem p. 1224 
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SILICON DIFFUSED JUNCTION RECTIFIERS [International Rectifier Corp.] 


Hermetically sealed, six rugged silicon 
diffused junction rectifier cells provide ex- 
tremely low reverse leakage (500 wa at 
rated PRV at 150°C). Designated types 
X10B1 through X10B6, the series will pro- 
vide forward currents up to 1.8 amps (when 
mounted on heat sink) or 1.8 amps (with- 
out heat sink in air) over a peak reverse 
voltage range from 100 to 600 volts. 

All six units are particularly suited for 
magnetic amplifier applications where low 
\ leakage is a design parameter. The recti- 
A fier’s very low forward voltage drop is 





SILICON SOLID STATE RELAY [Solid State Electronics Co.] 


2 Microsecond Actuation Up To 50 KC—One Trillion Operations 


The Model SSR-1285-5050 solid state re- 
lay is a silicon transistorized static switch- 
ing relay with no moving parts, capable of 
one trillion operations. Actuation time is 
two usec and dropout time is five usec. 
Actuation frequency can be as high as 50 ke. 

Utilization of silicon semiconductors pro- 
vides for reliable operation over a wide 
temperature range from —55°C to 125°C. 
Complete epoxy encapsulation of these units 
is said to make them immune to the effects 
of shock and vibration. The device is useful 
in applications involving severe environ- 
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yy Rated 1.8 Amp, Low Leakage, 100 To 600 Volts PRV 


(1.10 v max at rated current at 25°C) and 
their high surge current capabilities are (40 
amps peak at 0.01 sec). 


Characteristics include; operating and stor- 
age temperature range —65°C to 175°C; in- 
ternal thermal impedance 5°C/w. 

PRICE: $0.50 to $1.50 ea (1-99). AVAILABILITY: 
From stock. MFR: International Rectifier Corp., 
1521 E. Grand Ave., Dept EP, El Segundo, Calif. 
SALES MGR: W. H. Atkinson, OR 8-6281; for near- 
est rep see eem p. 1615 (1960-61 Ed.) OTHER 
PRODUCTS: See eem p. 1222 
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mental conditions and where power con- 
servation, miniaturization and virtual elimi- 
nation of maintenance is required. 

Driving voltage is rated, at 22 to 32 vde 

at 4 to 6 ma, with a max contact rating 0 
50 v at 50 ma. 
PRICE: $125.00. AVAILABILITY: 7 days. MFR: Solid 
State Electronics Co., 15321 Rayen St., Dept EP, 
Sepulveda, Calif. SALES MGR: E. Politi, EM 4-2271; 
for nearest rep see eem p. 1687 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1470 
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CURRENT GOVERNOR 


Model CS-111 


* Constant Current 


© Precision Current Source 
e Transistor and Diode Tester 


y High Accureey ap Stability 
» Excellent » Pre 


grammable 


For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 
e Current Range is 10ua to 500 ma 
with 5 decade selectors. 
© Regulation and stability 0.05% 
© Accuracy 1% 
In use by leading companies for 


transistor avalanche test, diode 
PIV test, clutch testing, calibration. 
Literature describing this and other 


constant current sources from 0.1ya to 
30 amp. may be obtained from 


GLEN COVE, L.! .. N. Y.|ORiole 1-5700 
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CONTINUOUSLY 
VARIABLE ATTENUATOR 





Exclusive Features: 


es Match. 
@ Min. VSWR for all valves of attenvation over 
band. 


a di: 
Lad 





® Insertion Loss: 0.2 db max. 

® Calibration Accuracy: +0.2 db. 

@ Drive: Micrometer 

© Connectors: Type ‘*N'’ Female (others on 
request). 


®@ Size: 5” dia. x 1” high, excluding connectors 
ond micrometer. 


© Power Rating: 10 watts average min. 
® Calibration freq.: midband 


© Continuously variable for all values of at- 
tenvation. 


CE aecccrch “Associores 


27 BOND STREET + WESTBURY, N. Y. 
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Microcomponent Pellet Assemblies 
(Continued from p. 11) 


Applications are legion. They 
may be used in RF, IF, and AF 
amplifiers, RF and AF oscilla- 
tors, switching circuits, pulse- 
shaping, gating, flip-flops, and 
low power DC supplies. 

Multi-layer diodes are two-ter- 
minal devices and as such ap- 
pear well suited to UCA pellet 
size construction. Typical appli- 
cations are for switching, pulse- 
shaping, controlled rectification, 
power supplies and DC motor 
controls. 

Tantalum Capacitors in the 
0.100” dia. x 0.063” long size 
can be made at ratings up to ten 
mfd-volts. Principal applications 
would be audio coupling, audio 
by-passing, filter networks, and 
timing circuits. 

Inductor pellets are treated as 
special cases and are made in 
the form of 0.250” dia. x 0.063” 
thick pellets. Windings are to- 
roidal, and a range of inductance 
up to 200 microhenries may be 
achieved. Current ratings will 
vary with the size of wire used. 
Typical applications are in fil- 
ters, video couplers, tuned am- 
plifiers, RF oscillators and delay 
lines. 

A Mounting Plate, made of 
phenolic, ceramic, Fotoceram, 
glass base silicone or glass base 
epoxy, as indicated by the appli- 
cation, is the integrating mem- 
ber of the UCA. This mounting 
plate is 4,” thick, and of a length 
and width which are multiples of 
0.150”. Terminals project from 
the long edge of the base and 
are headed at one end to fit into 
T-shaped slots in the base which 
is also pierced with 0.100” dia. 
holes, 0.150” apart. The termi- 
nals are designed to be used in 
three different ways; (1) plug- 
in to female receptacle; (2) 
printed circuit board with dip- 
soldering; (3) point-to-point 
wiring and hand-soldering. A 
terminal spacing of 0.150” is 
compatible with all assembly 
methods and, on printed cir- 


cuits, makes it feasible to use 
(Continued on p. 59) 












NEOMITE: 
NM series 


A transistor size DC 
relay ideal for 
missiles, aircraft, 
control equipment 
and printed circuits. 
Operating power 
100 milliwatts— 
vibration resistance 
10 G to 500 CPS. 
Dimensions: 

H. 17/32”; 

W. 25/64”; 

D. 3/16”. 


















CRYSTAL CAN 
SIZE: MV series 


A rotary action 

relay available in a 
wide variety of 
header and mounting 
arrangements 
including solder-lug 
and plug-in 
terminals. 
Dimensions: 

H. 7/8”; 
W. 1/16”; 
D. 23/64”. 


Immediate 
factory-price 
delivery 
from... 


Achweber 


ELECTRONICS 


60 HERRICKS ROAD, MINEOLA, L.1., N.Y. 


PIONEER 6-6520. TWX G-CY-NY-580U 
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New Products of the Month 
ADJUSTABLE TIME DELAY RELAY [General Automatic Corp.] 


Four Different Timing Ranges From 50 Milliseconds To 60 Seconds 


The Model T-164 adjustable time delay 
relay is available in four different timing 
ranges, four contact arrangements, and two 
different mounting styles. . 

The unit utilizes this maker’s series 300 
relay together with an adjustable R-C time 
circuit, in combination with a two stage 
transistor amplifier. The relays may be al- 
most instantaneously reset by means of an 
external push button switch. The power 
requirements are from 18 to 32 vde at 10 
milliamperes (nominal). 

The adjustable time delay ranges are: 50 


WIRE CONTACT PLUG-IN RELAYS [Wheelock Signals, Inc.] 
High Speed Units For Light Current Swtching Applications 


AE 


ele 


GENERAL PURPOSE RELAYS 


~ 








SMALL PROBE TYPE THERMISTOR [Victory Engineering Corp.] 
Measures Only 0.060” In Diameter By 4” Long 


rN 
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Available in 4, 6, and 12 poles, these wire 
contact plug-in relays are suited to rack 
mounted circuitry where space is at a pre- 
mium and where long life, high speed and 
minimum maintenance are required. 

Contact arms of the relays are double 
wire (bifurcated) silver alloy springs that 
are removable by hand without special tools. 
Contact rating of each arm is 1 amp resis- 
tive at 25 vde or 115 vac for 1,000,000 opera- 
tions; 0.5 amps for 3,000,000 operations; 
and 3 amps for 200,000,000 operations where 
the load is not switched. 


[Potter & Brumfield] 
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to 500 milliseconds; 0.5 to 5 seconds; 2 to 
25 seconds; and 5 to 60 seconds. The contact 
arrangements are: one form C, delay op 
operate; two form C, delay on operate; one 
form C, delay on release; and two form Cc 
delay on release. Mounting styles are 9-pin 
octal plug-in or 3-stud mount with solder 
lug terminals. 

PRICE: $30.00 to $75.00. AVAILABILITY: 6 wis 
MFR: General Automatic Corp., 111-33rd St., Dept 
EP, Union City, N. J. SALES MGR: Mort Barron 
UN 4-1867 


Check 167 Reader Service Card 4/6] 


The modular constructed relays measure 
1%” high by 1%” deep and %”, %”, and 
1%” wide for the 4, 6, and 12 pole versions 
respectively. They are available in 48 vde 
and 115 vde coils to operate in 4% milli- 
seconds and release in 3 milliseconds. Spe- 
cial coil voltages are obtainable on request, 
PRICE: $4.55 to $16.00. AVAILABILITY: From stock. 
MFR: Wheelock Signals, Inc., 273 Branchport Ave, 
Dept EP, Long Branch, N. J. SALES MGR: H. Sun- 
dermeyer, CA 2-6880; for nearest rep see eem p. 
1721 (1960-61 Ed.) 
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Small 4PDT, 0.5-2.0 Watt Units, 15 Msec Pull-in Time 


The Series KHP general purpose relays 
are designed to meet the exacting require- 
ments of computers, telephone carriers, and 
other broad applications. The relays are 
4PDT with contact arrangements of 4 form 
C or 2 form Z available. 

Standard KHP relays are equipped with 
pierced solder lug terminals conveniently 
spaced for fast installation. A single thread- 
ed stud provides an easy method of mount- 
ing. A socket with solder or printed circuit 
terminals is also available for plug-in 
mounting applications. 


Offered in all standard resistance values, 
this hybrid small probe type thermistor is 
a successful, dependable mating of the char- 
acteristics of the plain bead type ther- 
imstors with those of a glass probe type. 

This glass probe thermistor is only 0.060” 
in diameter by 4” long, with a dissipation 


constant of 0.6 MW/°C. This is just a 


shade less than a standard probe and a lit- 
tle more than a 0.043” diameter thermistor 
bead. Time constant of this unit is only 6 
secs as compared to 25 secs for a standard 
probe and to 4 secs for a 0.043” bead. 


PRECISION RESISTOR [National Resistance Corp.] 
Features Greatly Increased Mechanical Strength 


Ab 
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Featuring a new strain-free bobbin con- 
struction and winding technique which 
minimizes stress, this precision resistor ex 
ceeds environmental specs of MIL-R-93B 
and MIL-R-9444. According to the manu- 
facturer, these unique construction features 
greatly increase the mechanical strength 
of the resistor. 

Additional features include resistor wire 
termination at the opposite end from lead 
terminations, isolating the terminal from 
solder heat when installed into a printed 
circuit; a flanged terminal that securely 


With coil operating voltages ranging 
from 6 to 110 vdec, the units have time values 
of 15 ms pull-in and 5 ms drop-out. 


The relay is claimed to have operated 
over 100 million cycles with less than 5% 
variation in electrical characteristics. 
PRICE: $4.80-$5.60. AVAILABILITY: From stock. 
MFR: Potter & Brumfield, Div. of American Mae 
chine & Foundry Co., Dept EP, Princeton, ind 
SALES MGR: Nelson Havill, FU 5-5251; for near 
est rep see eem p. 1662 (1960-61 Ed.) OTHER 
PRODUCTS: See eem p. 1249. 
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The tiny device can be used wherever the 
sensitivity of a bead thermistor combined 
with the ruggedness of a probe is required. 
The unit is used mainly for temperature 
control indication. 


PRICE: Approx $1.00 ea (in qtys). AVAILABILITY: 
3 to 4 wks. MFR: Victory Engineering Corp., 579 
Springfield Rd., Dept EP, Union, N. J. SALES MGR: 
W. B. Huston, MU 8-7150; for nearest rep see com 
p. 1714 (1960-61 Ed.) OTHER PRODUCTS: See eem 
pp. 1296-1304, 1472 
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anchors termination, preventing pull-out 
during assembly and under severe environ- 
mental conditions. 

Available in sizes 4” x 4" x %” (using 
#20 lead wire) and %” x %@" X 
(using #22 lead wire), the units are voltage 
rated at 150 volts. Wattage is % watt. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
4 wks. MFR: National Resistance Corp., Dept EP, 
Pearl River, N. Y. SALES MGR: E. Neff, PE 5-B155 
for nearest rep see eem p. 1646 (1960-61 Ed.) 
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' 
New single row Taper Pin Ter- 
minal Board in 10, 20 or 30 feed- 
thru type taper receptacles. Avail- 
able in single feed-thru or various 
combinations of internally con- 
nected taper receptacles. Ideal for I 
computer and data processing pro- 
gramming. I 


EASY TO 
e be 
MOUNT AND STACK ‘ » 
at TPB-20-S 
Barriers across both faces increase = is 


creepage path; elongated holes 
facilitate mounting; nesting projec- 
tion and recess aid stacking. Brass 


receptables provide low contact resist- Gen-Pro boards have passed Navy 


ance. 14 Ibs. min. pull out with stand- 2,000 whe high shock requirements 
ard solderless taper pins. Molding — by MIL-S-9018B. 


compound is MAI-60 (Glass Alkyd) of - 
MIL-M-14E or GDI-30. WRITE NOW FOR FURTHER DETAILS 


GENERAL PRODUCTS CORPORATION AQ TRACEMASTER 


Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK = TWX No. 169 PAPER TAKE-UP 
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Vaceen POTENTIOMETERS STORES ENTIRE 
Mee" Hf} 1000 Ft. RECORD! 














Low Noise 
Long Life The AO Tracemaster offers a superior 
Low Torque paper take-up mechanism that stores 
Low Inductance complete 1000 ft. record on one roll. Auto- 
and capacitance matic braking device assures constant 
Unique design —— A pre- correct tension (even at full 500 mm 
cious metal brush of extremely sec. chart speed) to maintain wrinkle- 


light contact pressure, slides 


across a single helically wound free chart surface for writing notes, in- 


length of resistance wire. The terpreting or measuring record. 

brush follows the exact helical , ’ 

path of the resistance wire, thus Convenient, built-in paper cutter per- 
no sliding or helical error can oc- mits you to cut the record cleanly and 


cur. This insures extremely long 
wire life, true stepless output, . 
high accuracy and low noise. be replaced on take-up spool in just a 


Wi Fe t few seconds. 
WOUND This outstanding convenience and per- 


formance of the paper take-up mech 


INFINITE anism is typical of every detail of the 
Model 181S RESOLUTION AO Tracemaster . . . just one more ex- 
ample of the high standards of precision 

MULTI-TURN manufacturing that make it the world’s 
POTENTIOMETE Rs. finest 8-channel direct writing recorder. 


Send for complete information... now / 


quickly at any point .. . free end can 


VOGUE corroration 


American Optical Company 


2360 LINDEN BOULEVARD BROOKLYN 6, NEW YORK ee 
Instrument Division + Buffalo 15, New York 


NIGHTINGALE @/6300 TW NY 2/2072 
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New Products of the Month 


PRECISION WIRE WOUND RESISTOR [Rotobmeters, Inc.] 





Two Terminal Unit, Provided With Adjustment Feature 


Basically a two terminal precision wire 
wound resistor, the ROTOHMETER is pro- 
vided with an adjustment feature by virtue 
of which the user himself makes the final 
adjustment to a desired resistance value. 
The unit is then sealed with epoxy or other 
sealant. This device combines all the de- 
sired characteristics of a precision wire 
wound resistor and of a resistance trimmer. 

In practice, one end of the unit’s wind- 
ing is connected permanently to one of the 
unit’s terminals while the other end may be 
unravelled as required, stripped of enamel 


— 


eem File System 


and then soldered at the desired adj 
resistance to another of the device’s tgp. 
minals. To increase range and resolutj 
units are available having twin resistanes 
sections, one fixed and the other adjustable 
Features include: 0.001 ohm thru § 
megohm adjustment range; power rati 
thru 5 w at 125°C; resistance adjustments 
to 0.001%; drift thru 0.001%/yr. 
PRICE: Contact Mfr. below. AVAILABILITY: 4 t 
6 wks. MFR: Rotohmeters, Inc., 46 Prospect st, 
Dept EP, Yonkers, N. Y. 
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1-WATT, WIREWOUND, VITREOUS-ENAMELED RESISTOR [Obmite Mfg. Co.] 
Smaller Than Many 1-Watt Composition Resistors 





Believed to be the first 1-watt, wire- 
wound, vitreous-enameled, axial-lead resis- 
tor, it is actually smaller than many 1-watt 
composition resistors. It measures only 
9/16” max in length by %” max in dia. 

These tiny resistors, with their axial 
leads, are particularly adaptable for print- 
ed circuit and modular wiring applications. 
They are presently being made to order ac- 
cording to the following specifications; re- 
sistance range 1 to 6,000 ohms; resistance 
tolerance +5%. All connections are welded; 
and core, wire and enamel are matched so 


MULTI-TURN POTENTIOMETERS [Jxternational Resistance Co.] 
Diameter ’2”—Element Precision-Drawn Alloy Wire 





Incorporating the desirable characteris- 
tics of multi-turn precision potentiometers 
in an economical, compact design, these %” 
diameter units are available for either bush- 
ing mount (%”" and %” shaft) or servo 
mount. Illustrated is type 8000. 

The servo mount includes the added fea- 
tures of ball bearings and extremely close 
mechanical! tolerances for servo or machine- 
driven applications. 

The resistance range offered is from 25 
to 250 k ohms and the resistance element is 
precision-drawn alloy wire, wound on insu- 


SUMINIATURE TRIMMER POTENTIOMETER [4/ohm Electronics] 
a ee ae 8 Extremely Stable Under All Environmental Conditions 


¥ Pie aed 4 rie 





With a two watt rating to 70°C, the type 
W5 trimmer potentiometer combines sub- 
miniature size with resistance values from 
10 to 100,000 ohms. Measuring only 0.210 x 
0.312 x 0.890 inches and with mounting 
holes on 0.750” centers, the unit is designed 
to exceed all requirements of MIL-R-27208 
(proposed). Applications include use in 
computers, telemetry, power supplies, ete. 

The device’s construction includes all- 
welded internal connections, welded connec- 
tions and winding potted in high-temper- 


that the resistor expands and contracts as 
a unit to eliminate cracking or crazing. 
The units offer unsurpassed stability un- 
der constant full-rated load, inherently low. 
noise level, Jong life and excellent overload 
capability. Watt rating is based on the same 
temperature rise, 300°C, permitted on other 
vitreous-enameled resistors. 
PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Ohmite Mfg. Co., 13657 Howard St., Dept 
EP, Skokie, Ill. SALES OFFICES: See eem p. 1652 
(1960-61 Ed.) 
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lated copper core for optimum combination 
of resolution, temperature coefficient and 
rotational life. Terminals are goldplated 
for easy soldering while the case is diallyl 
phthalate. 

Resistance and linearit 
+5%. Power is 3 w at 40° 
125°C, 

PRICE: $10.75 ea. AVAILABILITY: 4 wks. MFR: in- 
ternational Resistance Co., St. Petersburg Div., 
2801 72nd St., Dept EP, N. St. Petersburg, Fia. 
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tolerance are 
derated to 0 at 


ature epoxy and full length terminals. 
Electrical specifications include: resist- 
ance tolerance +5% standard, to 1% * 
cial; load life 1000 hrs; end resistance 
max 1% or less as required. 
PRICE: $4.90 to $11.85 (depends on requirements). 
AVAILABILITY: 2 to 3 wks. MFR: Atohm Electronics 
7648 San Fernando Rd., Dept EP, Sun Valley Calif. 
SALES MGR: A. Starr, TR 7-9873; for nearest rep 


see eem pp. 1529, 1530 (1960-61 Ed.) OTHER 
PRODUCTS: See eem p. 1257 
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SLIDE WIRE TRIMMING POTENTIOMETER [CON-ELCO, Div. of Edcliff Instruments) 
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Subminiature—infinite Resolution 


Only 0.250 inches in diameter and 1.325” 
long, including the threaded end for panel 
mounting, this subminiature slide wire unit, 


Model 0271, is designed to provide reliabil- 
ity and accuracy previously unavailable for 
trimming, balancing and calibration of cir- 
cuits, the maker claims. 

The infinite resolution slide wire trim 
ming potentiometer and variable resistor 
s housed in a one piece anodized aluminum 
case which provides immunity to moisture 
in stringent humidity and immersion tests. 
Precious meta] alloys and low temperature 


coefficient resistance materials provide 
minimum resistance change over wide tem- 
perature ranges. 

Specifications include: power rating % 
w at 50°C derate to 0 at 125°C; temperature 
range —55° to 125°C; resistance range 3™ 
17 ohms; terminals, leads or solder lugs. 
PRICE: $6.50 to $7.50. AVAILABILITY: 2 to 3 wks. 
MFR: CON-ELCO, Div. of Edcliff instruments, 1723 
$. Mountain Ave., Dept EP, Monrovia, Calif. SALES 
MGR: E. A. Moore, EL 8-4571; for nearest rep #0? 
eem p. 1573 (1960-61 Ed.) 
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FOR SERVO 
MOUNTED 
DEVICES 


DIAL ASSEMBLY 


Continuous rotation: 
0° through 360° with 0.1° resolution! 


P 
TOMORROW. 


Just plug-in 
your synchro 
or pot and the 
Dial Assembly 
is ready 

for use. 
Mounts on 
any panel. 


TE TODAY 
FOR DETAILED 
TECHNICAL 


LETIN 





INSTRUMENT 
CORPORATION 


520 Victor St., » Saddie Brook, New Jersey 
HUbbard 7-3508 TWX: HKK 952-U 
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INSTRUMENTATION 
PROBLEMS ? 


HERE ARE 
SOLUTIONS! 


Edcliff® 
INSTRUMENTS 


AC and DC Electromechanical 
Transducers 


Tavis 


DIVISION 


ENGINEERING 


Variable Reluctance 
Transducers 


CON] exco " DIVISION 


Trimming Potentiometers 
and Variable Resistors 


wa 
Y C Ack. SEND FOR 
{ Ww Me 
= 


1711 So. Mountain Avenue 
Monrovia, Calif Elliot 86-4571 
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READOUT OF THIS WORLD 


DOWN-TO-EARTH FACTS 


A three year test proves that our ultra long life 
NIXIE® Indicator Tubes have 100 times longer 
life than any other electronic readout. 


Consider this, then add the factors of lowest cost, 
smallest size, lightest weight, lowest power, most 
easily read, and we feel you will agree NIXIE 
tubes are, beyond the shadow of a doubt, the 
finest in-line readouts ever made. 


lca TRO R 


LONGEST LIFE — 200,000 HOURS ' 
LOWEST COST $15.75 EA. 
SMALLEST SIZE 0.2 CU. IN 
LIGHTEST WEIGHT 0.2 OZ 
LOWEST POWER — 0.2 WATTS 


MAXIMUM TEMPERATURE — 
65°C TO . 85 C 

MOST. EASILY READ UNDER 

ALL CONDITIONS 


te today f 


eadgout 


Burroughs Corporation 
ee} 


a 
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Semiconductors 


DOUBLE-ENDED SILICON TRANSISTORS [Raytheon Co., Semiconductor Div.) 


Dimensions 0.130” x 0.160” —Dissipate 400 MW At 25°C 


These seven new electrically-welded, hermeti- 
cally-sealed silicon transistors (2N902 through 
2N908) are claimed to be the first double-ended 
subminiatures available. They are electrically 
equivalent to the single-ended subminiature 
2N789 through 2N793, 2N745, and 2N746, and to 
the single-ended TO-5 units, 2N332 through 
2N338. 

Designed for use in ultra-compact circuitry, the 
new units’ volume is 21 times smaller than the 
standard TO-5 can. When used in conjunction 
with their single-ended counterparts, unique me- 
chanical requirements can be met readily. Other 
mounting possibilities include single and multiple- 


18-AMPERE RECTIFIER 
[Motorola Semiconductor Products Inc.]} 
Low Price—Large-Scale Applications 

With the advent of this fifty eight cent, 18 am- 
pere rectifier, it is claimed that a re-evaluation of 
the cost-versus-benefits situation will result in in- 
creased application of these devices throughout 
the electronnics industry. Extensive use is fore- 
seen in applications such as d-c power supplies, 
ignition systems, speed controls, shop equipment, 
portable mixers, flashers, chargers, etc. Since the 
MR3222 is claimed to be priced far below the cost 
of most other comparable rectifiers currently in 
use, this device will make it economically sound 
for many manufacturers to make the small circuit 
design change required to enable them to take 
advantage of the tremendous cost saving, the 
maker says. 

The unit is housed in a welded, hermetically- 
sealed %” diameter knurled case with an '%«” long 
axial-lead top terminal, and is designed for press- 
fitted mounting into a heat sink. The new devices 
are rated for operation at case temperatures rang- 
ing from —65°C to 175°C. 

PRICE: $0.58 (10000 & up). AVAILABILITY: 
Contact Sales Offices below. MFR: Motorola Semi- 
conductor Products Inc., 5005 E. McDowell Rd., 
Dept EP, Phoenix, Ariz. SALES OFFICES: See 
eem p. 1643 (1960-61 Ed.) OTHER PRODUCTS: 
See eem p. 1329 

Check 178 Reader Service Card 
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board configurations, feed-through construction, 
welded assemblies and special assembly modifica- 
tions such as jump-wiring and isolating inputs 
from outputs. 

Representing a complete line of general-pur- 
pose amplifiers, medium- and high-speed switch- 
ing devices, the units permit a packing density of 
more than one million parts per cubic foot, in- 
cluding the space required for mounting. Ambient 
temperature operation is from —65°C to 175°C. 
PRICE: $8.00-$30.00. AVAILABILITY: From 
stock. MFR: Raytheon Co., Semiconductor Div., 
215 First Ave., Dept EP, Needham, Mass. SALES 
OFFICES: See eem p. 1670 (1960-61 Ed.) 
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t’s 
all in 
the 
WINDING 


the Industries most 


Have you found the molded choke coil 
that meets your specific requirement? Or 
have you been making allowances and 
compromise in designs because a coil 
lacks characteristics important to an 
overall application. 

if reliable performance and conformance 
to military specifications is vitat, specify 
Delevan Molded Choke Coils; they utilize 
a unique “Ring Ding’’ winding method 
invented by Delevan engineers. Result, 
precisely the right coil characteristic for 
the right application—physical size reduc- 
tion up to 75% with high Q ratings and 
very low distributed capacity. Specify Dele- 
van for your printed circuit and automation 
equipment applications and reduce cost ! 


77-S OLEAN ROAD 
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1,000, 000 


DC OUTPUT COMBINATIONS 


Select the outputs you need from D/B's 
line of modular supplies; we will assemble 
them into the appropriate Rack Mount 
ing Kits as listed below: 
Kit Size Kit Price® 
19x31/>x8 15.00 
19x5!/4x9 17.00 
10x7x9 17.50 
19x7x14 24.00 
19x83/4x14 24.50 
*Add $5 for switch, pilot light and fuse 
combination. Prices are f.o.b. Pasadena 


Calif 














De Free: We 


A SECOND GUIDE 
TO OVER 1,000,000 
ELECTRICAL 
COMBINATIONS OF 
MODULAR SUPPLIES 
ASSEMBLED IN RACK 
MOUNTING KITS 





DRESSEN-BARNES ELECTRONICS CORPORATION 


250 NORTH VINEDO AVENUE PASADENA, CALIFORNIA 
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A 
HIGHLY 
RELIABLE 
SERIES OF 
SUBMINIATURE 
DIGITAL and LOGIC 
CIRCUIT MODULES 


Walkirt’s new “789 Series” of submin- 
iature modules have been DESIGNED to 
meet the RELIABILITY, size and weight 
requirements of the space age. 

Using only PROVED circuit components, 
to densities of 350,000 parts/ft?, the 
diminutive 4 gram modules are rated 
to over 10mc at +125°C. 

The “789 Series” is compatible, result- 
ing in effortless system solutions with 
RELIABILITY and miniaturization here- 
tofore impossible. 

SEND FOR BROCHURE #12331 


Miniature Circuitry since 1948 


Wy 


VW AU PUL 
141 W. HAZEL ST., INGLEWOOD, CALIF. 
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New Products of the Month 


HIGH GAIN SILICON TRANSISTORS [Westinghouse Electric Corp.] 





MIL-APPROVED SILICON ZE 


as 





Feature Low Saturation Resistance And Low Thermal impedance 


Featuring low saturation resistance and 
low thermal impedance, the WX118X and 
WX118U series, high gain silicon transis- 
tors provide gains up to 1000. The devices 
are suited for application in high power, 
high efficiency power supplies, regulators, 
amplifiers and switching circuits. 

Both series have collector-emitter volt- 
ages, VCE, of 50, 100 and 150 volts. The 
WX118U series has a minimum gain of 100 
at 10 amps and the WX118X series has a 
min current gain of 400 at 10 amps. 

The units are capable of dissipating 150 
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watts at a case temperature of 75°C. The 
maximum permitted junction temperature 
of the devices is 150°C and the thermal im. 
pedance is less than 0.5°C/w. 


PRICE: WX118U series $87.00 to $140.00 (1-24), 
$73.00 to $117.00 (25-100), WX118X series $148.99 
to $238.00 (1-24), $124.00 to $199.00 (25-109), 
AVAILABILITY: From stock (prototype qtys). MER; 
Westinghouse Elec. Corp., Semiconductor Dept 
EP, Youngwood, Pa. SALES OFFICES: See eem p, 
1720 (1960-61 Ed.) OTHER PRODUCTS: See eem 
pp. 1342, 1343 
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NER DIODES [International Rectifier Corp.] 


Include 1 Watt And 10 Watt Units 


These seven 10 watt and 1 watt rated sili- 
con zener diodes conform to MIL-E-1/1236 
Sig C (10 watt) and MIL-E-1/1235 Sig C 
(1 watt). 


The MIL-approved 10-watt types include 
the 6.2 volt rated USA 1N1804, the 8.2 volt 
USA 1N1807, the 12 volt USA 1N1353, the 
22 volt USA 1N1358 and the 27 volt rated 
USA 1N1361. The MIL-approved 1 watt 
types include the 18 volt rated USA 1N1777 
and the 27 volt rated USA 1N1781. (These 
units should not be confused with similar 
EIA-numbered devices currently available. 


SILICON CONTROLLED SWITCHES [Solid State Products, Inc.] 











_ 





SOLID STATE SERVO SYSTEM [Solar Electronics Co.] 
Provides 400 Inch-Pounds Torque To One Millivolt Input 
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Offer Precise Firing Control, Within + 0.08 V 


These silicon diffused junction PNPN 
controlled switches (Series 2N884 thru 
2N889) offer precise firing control (within 
+0.08 v), ultra-high sensitivity (20 ua fir- 
ing) and surge capability to 10 amps. The 
devices are furnished in a TO-18 case. 

The silicon controlled switches are three 
junction semiconductor devices with thyra- 
tron-like characteristics. They will block in 
both their forward and reverse direction 
until turned on by a low level positive pulse 
to their gate. When “on”, their forward di- 
rection has a very low impedance. These 


For Natural And Forced-Air Cooling 


Designed to provide positive cooling of 
power transistors by radiation and convec- 
tion, the UP series has conventional mount- 
ing hole patterns for various power tran- 
sistor and diode case sizes. These include 
TO3, TO6, TO8, E010, TO15, DOS, etc. 


Cooling is accomplished by the staggered 
arrangement of the vertical portions of the 
dissipator which provide excellent heat dis- 
sipation in a natural or forced-air environ- 
mental application. The design arrange- 
ment, of the displaced vertical “pickets” in 


The Model 6102 solid state servo ampli- 
fier with its associated reversible non-syn- 
chronous motor comprises a system adapt- 
ability to a wide variety of industrial 
control and automation applications with 
either a-c or d-c control signals. 

The servo system is completely transis- 
torized with two d-c signal inputs and one 
a-c input. It is claimed to occupy only about 
one-fourth the space of conventional sys- 
tems. A built-in gear box on the motor pro- 
vides optional ratios of 4:1 to 30000:1, 
providing a maximum torque of 400 inch- 


The devices above conform to the Signal 
Corps specifications detailed above and are 
electrical equivalents but with reversed 
polarity compared to present EIA (JEDEC) 
devices with similar numbers). 

Units feature rugged assembly capable 

of withstanding military environmental re- 
quirements. 
PRICE: $7.00 to $12.00 ea (1-99). AVAILABILITY: 
From stock. MFR: International Rectifier Corp., 
1521 E. Grand Ave., Dept EP, El Segundo, Calif. 
SALES OFFICES: See eem p. 1615 (1960-61 Ed) 
OTHER PRODUCTS: See eem p. 1222 
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units are particularly suited for critical 
low-level switching and logic. 


Specifications include: operating d-c cur- 

rent range 1-200 ma; temp range —65° to 
150°C; voltage ratings to 200 v; rise time 
typically 0.1 usec; low “on” voltage, 1.5 ¥ 
max at 200 ma. 
PRICE: $9.00 to $36.00. AVAILABILITY: From stock. 
MFR: Solid State Products, Inc., One Pine St., Dept 
EP, Salem, Mass. SALES MGR: Robert Diamond, Pi 
5-2900; for nearest rep see eem p. 1687 (1960-61 
Ed.) 
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ISSIPATOR [International Electronic Research Corp.} 


a forced-air application, provides more air 
passageways and induced turbulence. 

It is claimed, that the amount of power 
dissipated by a power transistor mounted 
to a printed circuit board, in still air, can 
be increased from 3 w to 7 or 8 w when the 
transistor is mounted to the dissipator. It 
may be increased to 30 w in forced air. 
PRICE: $0.29 to $0.52 (depends on qtys). AVAIL 
ABILITY: From stock. MFR: International Research 
Corp., 1ERC Div., 132 West Magnolia Bivd., Dept 
EP, Burbank, Calif. 
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pounds with a signal level input of one milli- 
volt. Output of ungeared motor is .05 inch- 
pounds. 


Power requirements are 15 vde at 0.% 
amps and 115 volts 60 eps at 0.25 amps, The 
amplifier measures 2%” x 2%” x 3” from 
its base and the motor approximately 3%" 
x 34%” x 5”, depending on gear ratio. 
PRICE: Amplifier $124.50, Motor approx. $50.00. 
AVAILABILITY: 2 wks. MFR: Solar Electronics C0. 
5909 Melrose Ave., Dept EP, Hollywood 38, Callf. 
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industrial thermal 
timing relays for 
dependability and 
long life previously 
available only in 
high cost relays 


¢ Delays of 2 Seconds 













to 3 Minutes 

e Energizing Voltages— ° Shatterproof 
6.3 to 230 AC or DC —No Glass 

* Rugged StainlessSteel  * Dust Tight Enclosure 
Mechanism ¢ Steel Encased Heaters 


¢ Tamper Proof * Directly Inter- 


changeable 


Write today 
for Publication 131. 


G-V CONTROLS INC. 
LIVINGSTON, NEW JERSEY i 


eR alite! SOR 
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Westinghouse / ¢7 
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Do 


j 


You Know... 








There is an electronic distributor 
who stocks the complete line of 
Westinghouse Semiconductors? 


Silicon Rectifiers 

Silicon Power Transistors 
Silicon Controlled Rectifiers 
Thermoelectric Coolers 
Thermistor Switches 


WRITE TODAY TO ADD YOUR NAME TO OUR 
MAILING LIST OF PROFESSIONAL PURCHASING MEN. 


— 


Ss ies feataliient as 


e Specialists NC 
DISTRIBUTOR 4 a 


4 


5706 W. North Ave., Chicago 39, Ill., 
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Special Jutreductory Obber 


FOR A LIMITED TIME ONLY 


on a complete kit for making 


ree COLOR 
SAS FLS 






















You get any model — 
a) 

DYMO AS 

{z= 
TAPEWRITER [2 
plus a 12 roll \S 

\e 
assortment X 
of 8 different colors “Ss 


of DYMOTAPE 

to make on-the-spot 
self-sticking, raised-letter 
labels, 1001 uses! 





Five 
VISUAL "3 
$34.95 


IDENTIFICATION 


LABELS...MADE 





» ON- THE -SPOT 


see your distributor or write to 


ID'yY MZ © 


INDUSTRIES, INC. 
Dept. EPM-4 
2950 Seventh St., Berkeley 10, Calif. 
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New Products of the Month 





MINIATURE LIGHTED PUSHBUTTON 
SWITCH 


Smaller Than One Cubic Inch—Virtually Infinite Lamp Life 


[Minneapolis-Honeywell Regulator Co., 
Micro-Switch Div.] 


Measuring only 0.812 by 0.890 by 1.303 inches, this new 
switch, 302PB1-T, offers single or two-color indication, 
with each half of a divided display screen having its own 
individual light source. With five colors available for the 
display screens, a single switch can have any one of 15 
color combinations. 


Bright lamps under each half of the display screen 
light up the switch even under high ambient light levels, 
the firm states. It is designed for control equipment, com- 
puters, industrial and commercial applications where vi- 
sual control indication is required. The miniature lamps 
can be replaced in seconds. 


Permanently assembled into a single sturdy mechanical 
unit, the pushbutton switch contains two single-pole 
double throw sub-miniature switch elements rated at 7 
amperes resistive and 25 amperes maximum inrush at 24 
volts dc; 7 amperes resistive and 15 amperes inrush at 
115/230 volts ac. The switch is fitted with spring clips so 
it can be quickly inserted and removed from mounting 
holes. 


These units have momentary actuation; the basic 
switches are actuated only while the button is depressed. 
The 302PB1-T conforms to the applicable requirements of 
MIL-S-6743, MIL-S-6744 and MIL-E-5272A. 


Another feature of these switches is their long lamp 
life. The two miniature lamps provided with each switch 
—one under each half of the display screen—will effectively 
illuminate the screen in high ambient light. When used 
within 5.5 volts and protected from extreme physical 
abuse, these lamps have nearly unlimited life. Therefore, 
when the 302PB1-T is installed, it need not be removed 
to replace the lamps. In the event that a lamp is damaged 
or destroyed, it may be replaced by pivoting the lamp ter- 
minal aside. 


PRICE: $16.00 list. AVAILABILITY: From stock. MFR: 
Minneapolis-Honeywell Regulator Co., Micro Switch Div., 
Dept EP, Freeport, Ill. SALES MGR: J. K. Lincoln, AD 
2-1122; for nearest rep see eem p. 1640 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 883, 1075, 1468 
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SWITCHES 
for 
MINIATURIZATION 


SUBMINIATURE 5-AMP TOGGLE SWITCH 
5 Amp Rating At 115 VAC—Only 2” x %” x %” 
[Alco Electronic Products, Inc.]} 





For subminiature applications, these new imported 5- 
amp toggle switches measure only 4%” x %” x %4”. In ad- 
dition to the subminiature size and high rating, this man- 
ufacturer’s net prices are considerably less than those of 
currently available miniature toggle switches with lower 
ratings and larger physical dimensions, it is claimed. 


The new switch has been thoroughly tested by the com- 
pany’s engineering facilities before going into production. 
The specifications stated are considered conservative, 
especially in view of the fact that actual lab tests have 
shown ratings as high as 15 amps at 125 velts ac. Life 
cycle ratings are over 100,000 operations; egntact resist- 
ance is 30 microhms; insulation is over 100,000 megohms; 
and voltage breakdown is 1000 volts ac. 


This microminiature toggle switch is currently available 


in two models for production runs, as well as for engi- 
neering product development — SPDT and DPDT. 


PRICE: SPDT: $1.65 net. DPDT: $2.15 net. AVAILABIL- 
ITY: From stock. MFR: Alco Electronic Products, Inc., 3 
Wolcott Ave., Dept EP, Lawrence, Mass. SALES OF- 
FICES: See eem p. 1519 (1960-61 Ed.) 
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For production line testing, 
quality control, 


















Keep 
up-to-date 


ELECTRONIC 
PRODUCTS 


The fastest-reading maga- 
zine in the industry, ELEC- 
TRONIC PRODUCTS is read from cover 
to cover every month by 56,000 elec- 





tronic engineers and buyers. Its NEW 
PRODUCT editorial is presented con- 
cisely—yet in depth. Each item is shown 
with price, availability, key to sales 
offices and the sales manager with 
phone number. All new products are 
organized by product sections for 
rapid review. 


on NEW PRODUCTS 
Quickly * Easily * Completely 


other monthly features: 
PROBLEMS & SOLUTIONS — Daily prob- 
lems facing engineers .. . down-to-earth 
solutions to overcome them. 
APPLICATIONS OF NEW PRODUCTS— 
Authoritative articles direct from the men 
who design and produce new products. 
NEW PRODUCT LITERATURE — Manufac- 
turers’ current technical data, bulletins, 
catalogs, etc, 
OPINION SENSOR—Proposed new prod- 


ucts in the drawing board or planning 
stage. 


ELECTRONIC 
PRODUCTS 


MAGaTING 2 CLIP FILE 





++esMore engineers and buyers get more NEW PRODUCT news in 
ELECTRONIC PRODUCTS than any other electronics publication! 


SE ERE 
The industry's new product monthtiy 
TR SS TT 


60 madison avenue * hempstead, n.y. 7 iVanhoe 6-7755 


ELECTRONIC PRODUCTS Magazine 
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pn, gM 


NEW METERE 
VARIABLE A 
BENCH 
SUPPLIES 




























Deliver Any Voitage Up to 140 VAC 

Linear Variation of Output Throughout 

Entire Range 

¢ Smooth Rotary Brush-Tap Controlled 

by Dial on Panel 

Highly Efficient Variable 

Auto-Transformer of Toroidal 

Core Design 

No Waveform Distortion or Voltage 

Drop from No-Load to Full-Load 

¢ Separate Output Ammeter and 
Output Voltmeter 

¢ Dual Range Ammeter: Switching 

Permitted Under Load 

Rugged, Compact, Professional 

Appearance 


Study the performance of electric or elec- 
tronic components under varying line con- 
ditions . . . expose intermittent components 
by inducing failure with over-voltage .. . 
check power consumption .. compensate 
for power line voltage variations. 








Model 1073 (3 amp. rating) 
Kit $35.95 Wired $47.95 
Model 1078 (714 amp. rating) 


Kit $42.95 Wired $54.95 
(Add 5% in the West) 





41 additional test instruments help 
1 production work. Write for 

fre Distributor, 
EICO, Dept.EP-4 3300 N. Bivd.,L.1.C.1,N.Y 
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New Products of 





fhe Month 


BAR SWITCH-LIGHT [Pendar, Inc.]} 





Rated 28 VDC, 2 Amps—Double-Break Non-Snap Silent Action 


Originally designed for the Ampex Video 
tape recorder, this light-weight molded 
“billboard”-type panel-mounted bar switch 
is intended for palm-of-the-hand actuation. 
Twin ballbearing actuator guides, however, 
make it possible to depress the plunger at 
any point on the lens surface without tilt- 
ing or binding, using just finger-tips pres- 
sure. 

The new momentary-contact bar switch- 
light utilizes standard keyboard switch 
mechanisms which are available in a wide 
variety of normally open and normally 


PLANAR ACCELERATION SWITCH [Aecrodyne Controls Corp.] 
Switching Current 0.100 Amp For 250,000 Cycles 


AERODYNE 
s Cl 


MINIATURE PUSH-PULL 








It is claimed this planar acceleration 
switch brings to the industry a unique solu- 
tion to the problem of omnidirectional ac- 
celeration measurement and switching. As 
the device is a planar unit, an unlimited 
variety of vector patterns is possible. Units 
are in production with such vector diagrams 
as circular, offset circular, parallel extreme, 
squares and ellipsis. Almost any imaginable 
configuration, including re-entrant curves, 
can be produced, 


The switch closes a circuit upon the ap- 
plication of a pre-determined vector accele- 


SWITCH [Graybhill, Inc.] 


Has A Life Expectancy Of Over 100,000 Cycles 

Only 1.492” in length, mounting in a 4%” 
hole, the No. 30-16 miniature push-pull 
switch has a life expectancy of over 100,000 
cycles. Having a “positive-feel” detent ac- 
tion with an audible click, the switch is 
maintained in either position until sufficient 
actuating force is applied in the opposite 
direction. 

The unit a single pole, single throw, nor- 
mally open switch has butt contact. It is 
rated at 1 amp, 115 vac resistive circuit and 
has contact resistance of 0.010 ohms. Volt- 
age breakdown rating, terminal to terminal 


PROXIMITY LIMIT SWITCH [Electronic Signals, Inc.] 





Senses Both Ferrous And Non-Ferrous Metals 


Ferrous or non-ferrous objects moving 
in close proximity to the pickup (up to 1”) 
distort an alternating magnetic field. Dis- 
tortion of this field is sensed by the pickup, 
and a voltage is developed which is used 
to operate a relay in the control unit. 


The simplified design of the unit elimi- 
nates the need for time consuming, highly 
critical setup adjustments. Operation of 
the unit is stable. Dirt, moisture, or oil that 
collects on the pickup will not affect oper- 


KEY SWITCHES [Switchcraft, Inc.]} 
For General Use In All Types Of Electronic Equipment 





The long-life reliability, dependability 
and quality of leaf switches is now incor- 
porated in this short frame key switch. 
“LK” Littel Key Switches, Series 23000, 
provide exceptionally long “spring-action” 
life which is accomplished by the use of rela- 
tively long springs without any “forms” at 
the point of flexing. 

The switches offer these innovations: 
multiplicity of circuits; three position tog- 
gle-type switch or a two position switch 
with momentary or locking action; choice 
of contacts, fine silver rated at 3 amperes, 








eem File System, S« 


210 





closed contact arrangements as 1, 2, or 
38PDT and 2, 3, 4, or 6PST. Switch 
mechanisms are completely enclosed in 
gold anodized aluminum cases. Over-al] 
dimensions of the complete unit are 4%" 
long x 1” wide x 2%” deep. Plunger trayd 
is approximately %”. 

PRICE: $15.60 to $21.10. AVAILABILITY: Stock to 
2 weeks. MFR: Pendar, Inc., 14744 Arminta St, 
Dept EP, Van Nuys, Calif. SALES OFFICES: See 
eem p. 1656 (1960-61 Ed.). OTHER PRODUCcTs; 
See eem p. 1373. 
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ration. Preset levels of acceleration from 
approx 0.25 to 100 g’s are currently being 
produced. Accuracies of +5% over the en- 
tire frequency and temperature spectrum 
are being held on production units. 

The unit’s open circuit resistance is 250 

megohms min, and closed circuit resistance 
is 0.38 ohms maximum. 
PRICE & AVAILABILITY: Contact Sales Mer below. 
MFR: Aerodyne Controls Corp., 90 Gazza Bivd, 
Dept EP, Farmingdale, N.Y. SALES MGR: Patrick 
Flanagan, MY 4-3500. 
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and terminal to housing, is 1500 volts ac. 


Applications include computers, data 

processing equipment and printed circuit 
test panels. Base and button are molded 
phenolic. 
PRICE: $1.15 list. AVAILABILITY: From stock to 4 
wks (depends on qty). MFR: Grayhill, Inc., 561 
Hillgrove Ave., Dept EP, La Grange 1, III. SALES 
MGR: A. W. Kramer, FL 4-1040; for nearest rep 
see eem p. 1600 (1960-61 Ed.). OTHER PRODUCTS: 
See eem pp. 696, 1361. 
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ation of the unit. Most important, the pick- 
up will not attract metal chips. 


Uses of these proximity switches include: 
high speed actuation, actuation by rough 
surfaces, operation submerged in fluids, 
actuation through barriers, and operation in 
contaminated areas. 

PRICE: $72.00 and up. AVAILABILITY: Contact Mfr 
below. MFR: Electronic Signals, Inc., P.O. Box 3811, 
Dept EP, Cleveland 10, Ohio 
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120 volts ac non-inductive load (300 volts 
max.) or palladium contacts which are 
special. 

The unusually rugged switch frame has 

four tapped screw holes for convenience of 
panel mounting. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
3-4 wks. MFR: Switchcraft, Inc., 5555 N. Elston 
Ave., Dept EP, Chicago 30, Ill. SALES MGR: W. L. 
Larson, SP 4-1515; for nearest rep see eem Pp. 
1694 (1960-61 Ed.) OTHER PRODUCTS: See eem Pp. 
1374 
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Microcomponent Pellet Assemblies 


(Continued from p. 47) 
adequate solder-pads 
duces solder-bridging. A typical 
mounting plate is shown in Fig. 3. 


and re- 


As first mentioned in the par- 
agraph on capacitors, an interim 
diameter of pellet of 0.250” is 
also used. The hole to receive 
such a pellet is centered on four 
0.100” dia. holes. The punches 
for piercing the 0.100” dia. holes 
replaced by the 0.250” dia. hole 
may be removed from the die 
and the blank space pierced with 
0.250” dia. punch in a succeeding 
stage. As technology progresses, 
the need for 0.250” dia. units 
will vanish and the secondary 
piercing stage can be eliminated. 


Interconnections among pel- 
lets are made in various ways 
such as by conductive cements, 
soldering, welding, or plating. A 
successful method consists of 
assembling all components to 
the mounting plate, applying a 
mask and spraying a thin coat- 
ing of organosol over the entire 
surface with the exception of 
sma!] areas at the center of each 
pellet. This has the effect of 
sealing the components to the 
base and presenting a smooth 
surface for subsequent opera- 
tions. The organosol coating may 
be dried quickly by radiant heat 
and then another mask applied 
which covers the unit except for 
regions which are to be inter- 
connected. A carbon composition 
is then sprayed and baked and 
the unit is masked again and a 
silver composition applied to 
those areas where low series re- 
sistance is required. This coat- 
ing is baked and a final carbon 
composition coating is applied 
through the same mask used in 
applying the initial carbon coat. 
This treatment has the effect of 
isolating the silver and, thus, 
inhibiting silver migration. This 
construction is shown in Fig. 4. 


The units may be tested at 
this stage and then a dip-coat- 
ing of epoxy resin applied and 
baked while the unit is rotated 
slowly. A final epoxy dip of dif- 
ferent composition is then ap- 
plied, baked while rotating and 
then thé units stamped while 

(Continued on p. 61) 
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areas to qualitfy. 
| PRESIDENT Open 


A man with sound experience in electronic 
sub-systems and equipment to head up this 
| $20,000,000 volume electronic firm. All ex- 
ecutive benefits. 

| 

| 


VICE PRESIDENT— 

MANUFACTURING $35,000+ 
| A background in either missile checkout 
| systems and/or heavy electronics a necessity. 


| VICE PRESIDENT— 

| MARKETING $30,000+ 
Requires instruments and controls experience 

| plus strong management ability. 


today! 


reply card. 
Drake Pasnnt 





| 29 East Madison Bldg., Chicago 2, Illinois 


TOP MANAGEMENT 
OPENINGS 


Confidential, Rapid and Nationwide service on a selective basis. This is the 
policy of Drake Personnel — a policy of placement that hundreds of execu- 
tives have acclaimed to be without peer in the electronics field. 


Below are a few of the positions presently available through Drake. Inter- 
ested applicants must have a provable superiority in each of the indicated 


HEAD—MICROWAVE 
DIVISION 


$20,000 + 


An outstanding growth opportunity. Will 
supervise engineering staff and direct mar- 


keting program. 
GENERAL 
SALES MANAGER 


Electro - Mechanical 


$20,000 + 


Systems experience a 


must. Experience with military contracts pre- 


ferred. 


PRODUCT PLANNING 
MANAGER 


$20,000+ 


For major 4A company in electronic sys- 


tems and sub-systems. 


For listing of the many, many other positions now available, circle # 


Jerry Wagner Electronics Division 


6th Floor 


For a confidential discussion of these positions, without obligation, send resume to Drake 


on reader 


Financial 6-8700 
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WIDE BAND 


FM DEVIATION... 


. . . iS measured to 3% accuracy with 928 and 928/2. Like all 
i Marconi FM Deviation Meters they have direct readout, xtal 
: standardization and ease of use. They include demodulated 


output for transmitter noise and distortion measurements. 


Most Missile Makers Measure Modulation with Marconi Meters. 


Model 928 Model 928/2 
Carrier Freq. 10-500Mc. 215-265Mc 
Deviation to 400 kc to 150kc 
Modulation 50cps-120kc 50cps-120kc 
Construction Shock Resistant, ruggedized, waterproof. 
Price $1450 $1600 


¥| 





4 De Ne oe Ce, ee Te 


-— ie me 2) Se - 


Se 


A) 


111 CEDAR LANE e ENGLEWOOD, NEW JERSEY 
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~ COMPACT TELEMETRY DISCRIMINATOR [Airpax Minctiiiiii, ‘tes Inc., Seminole Div] 
18 Of These Devices Mount On An 834” H x 19” Rack Panel 





ULTRAMINIATURE TRUE COMPRESSION ACCELEROMETER [Columbia Research Labs.| (RMRGRY RGus 
For Tri-Axial Measurements Of Shock And Vibration SS 









Month 
25-AMP BASIC SWITCH [ Minneapolis-Honeywell Regulator Co., Micro Switch Div.] 


eem File System S 
UL Rated For 25 Amps At 125 Or 250 VAC—75 Amps Inrush copay CO 


This series of switches will handle in- 
rush currents up to 75 amperes without af- 
fecting accuracy, repeatability or preci- 
sion performance, it is claimed. UL ratings 
for the switches are 25 amperes at 125 or 
250 volts ac, 1 horsepower at 125 volts ac, 
2 horsepower at 250 volts ac, 750 volt-am- 
peres at 125 or 250 volts ac. 

Operating force for the switch actuator 
is 14 to 22 ounces; release force is a mini- 
mum 10 ounces and differential travel is 
from 0.002 to 0.0075 inch. Switches are 
available in a wide range of actuators— 


Compact single-channel telemetry dis- 
criminator, Type 42-7952, is completely 
solid-state and miniaturized. An option per- 
mits an integral or common power supply. 
All IRIG channels, 1 through E, and other 
center frequencies (such as 100 kc) are also 
available. Standard +7.5% or +15% IRIG 
frequency deviations can also be expanded 
to +40%. 

The heart of these discriminators is the 
Magmeter—a saturating transformer which 
provides output pulses of constant volt- 
second area. These output pulses are recti- 


Model 606-TX accelerometer is an ultra- 
miniature sensing device for use in shock 
and vibration testing of printed circuit 
boards, electron tubes, sheet metal struc- 
tures, internal bores, and other similar type 
applications where mass loading is prohibi- 
tive or space requirements severely limited. 

The Model 606-TX has a sensitivity of 
2.0 mv/g along the X, Y and Z axes and a 
flat frequency response from 0.5 cps to 8 
ke within +5%. Resonant frequency is 50 
ke. Open circuit sensitivity is 5.5 mv/g, 
maximum acceleration is 1,000 g, and ampli- 





¥ 








plunger, flexible leaf, roller leaf, rigid or 
roller levers. Terminal design include gol. 
der-type for up to number 14 wire 
screw terminals, or ring and spade connee. 
tors. 


PRICE: $1.95 (1-9). AVAILABILITY: 3 wks. MER; 
Minneapolis-Honeywell Regulator Co., Micro Switch 
Div., Dept EP, Freeport, Ill. SALES MGR: J. K. Lin. 
coin, AD 2-1122; for nearest rep see eem p. 1649 
(1960-61 Ed.) OTHER PRODUCTS: See eem pp. 883, 
1075, 1468 
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fied so that the average d-c level is propor- 
tional to the number of pulses, i.e., the in- 
put frequency. 

Input impedance of the discriminators 

is at least 43,000 ohms at all frequencies, 
Straight line deviation is +0.25% or better 
of bandwidth. 
PRICE: $640.00-$800.00. AVAILABILITY: 3-6 wks. 
MFR: Airpax Electronics, Inc., Seminole Div., Dept 
EP, Ft. Lauderdale, Filia. SALES MGR: F. O. Marsh, 
LU 3-6160; for nearest rep see eem p. 1518 (1960- 
61 Ed.) 


Check 192 Reader Service Card 4/61 


5501 





tude linearity is +2%. Temperature range 
of the Model 606-TX is from —65°F to 
350° F for standard units and —65°F to 
500°F for high temperature units, with less 
than +10% variation in sensitivity over 
both ranges. 


PRICE: $573.75-$675.00 (depending on qty). AVAIL- 
ABILITY: 2 wks. MFR: Columbia Research Labora- 
tories, MacDade Bivd. & Bullens Lane, Dept EP, 
Woodlyn, Pa. SALES OFFICES: See eem p. 1555 
(1960-61 Ed.) 
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VARIABLE RELUCTANCE PRESSURE TRANSDUCER [Pace Engineeering Co.] 
Gage, Differential, Absolute Models—Ranges From 5-10,000 PSI 





This d-c output variable reluctance pres- 
sure transducer is designed for voltage con- 
trolled telemetering and other d-c systems. 
Model CP49 combines, in a single package, 
a variable reluctance pressure transducer 
and a d-c energized carrier-demodulator 
to realize both the operational simplicity of 
d-c output and the performance advantages 
of magnetic reluctance transducers. Over- 
pressure is 700 psid or 200% of range, 
whichever is greater, and zero shift with 
line pressure is less than 1% full scale. 


STRAIN GAGE LINEAR ACCELEROMETER [Statham Instruments, Inc.] 
Resistive Elements Arranged In A Complete Wheatstone Bridge 





Weighing only 4 ounces, this line of ac- 
celerometers is ideally suited for in-flight 
instrumentation, This manufacturer’s “gas 
damping” is employed to reduce the effects 
of temperature change to a minimum. 


Four models covering the ranges of +25 
g, +50 g, +100 g, and +200 g, respectively 
are offered. With the axis of sensitivity 
perpendicular to the base, the maximum 
alowable static acceleration is three times 
the rated range. 


The unit provides relatively constant 


CORRECTION NOTICE: Re Alpha Metals Solder, on p. 58 February ‘61 issue, price should be $3.50/Ib. in 25 Ib. lots. 


With output of 0-5 volts dc, the new 
transducer is regulated against input volt- 
age changes from 25 to 30 volts de. Lin- 
earity is within 4%; hysteresis with 4%. 
Model CP49 transducers accept corrosive 
fluids and gases, both sides, with stainless 
exposure. 

PRICE: $550.00. AVAILABILITY: 6 wks. MFR: Pace 
Engineering Co., 13035 Saticoy St., Dept EP, North 
Hollywood, Calif. SALES MGR: B. Helfand, TR 7- 
7139; for nearest rep see eem p. 1654 (1960-61 Ed.) 
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damping from —65°F to 250°F without @ 
heater jacket. Excitation is 5 vde or 5 vac 
(rms) through the carrier frequencies. F 
scale open circuit output is approximately 
+20 mv at 5 volts. Nominal bridge resist- 
ance is 350 ohms. 


PRICE: $500.00. AVAILABILITY: 6 wks. MFR: St 
tham Instruments, Inc., 12401 W. Olympic Blvd, 
Dept EP, Los Angeles 64, Calif. SALES MGR: G. E. 
Kerr, BR 2-0371; for nearest rep see eem p. 1691 
(1960-61 Ed.) OTHER PRODUCTS: See eem p. 1398 
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STANDARD 
HIPOT 


TESTERS 


je Series S 
(BC), P (AC) 


FEATURING— 

© Low cost. 

@ Automatically limited maximum § short 
circult current (self-protecting). 

© Direct indication of leakage current on 
large meter 

© Direct reading KV meter, connected di- 
rectly across high voltage output for 
maximum accuracy. 

@ Extremely simple controls for use by 
inexperienced personnel. 

Continuously variable output voitage. 

Selenium rectifiers are used for rugged- 
ness (on DC units). 


SHORTING SOLENOID OPTIONALLY AVAILABLE 
ON DC UNITS 


t 

= 

on 
a 


OUTPUT 
VOLTAGE, KV 








. PRICE 
$ 20C 0- 2 KV DC $220. 
$ 5 DC 0- 5KV DC 230. 
$10 DC 0-10 KV OC 295. 
$20 DC 0-20 KV DC 400. 
$30 DC 0-30 KV DC 490. 
P 2AC 0- 2 KV RMS $200. 
P SAC 0 5 KV RMS 250. 
P10 AC 0-10 KV RMS 290. 
P15 AC @-15 KV RMS 330. 
P20 AC 0-20 KV RMS 420. 









SEE GENERAL CATALOG 
FOR OTHER TEST SETS. 


_ eee 


PESCHEL ELECTRONICS, INC. 
RET } N.Y 


Fhone Pritte (TRinity 8-3251) 


Patterson 


sm NY 
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NEW non-corrosive 
HYDRAZINE FLUX* 
ends residue problems 
on soldered joints, 
saves production time 


HYDRAZINE FLUX leaves no rosin 
residue. New flux in water and water- 
alcohol solutions vaporizes completely 
at soldering temperature. Leaves no 
residue which would support growth of 
fungus. Will not corrode. 


ay rept FLUX permits preflux- 

ing. This means you can hold prefluxed 
parts before soldering—an efficiency 
measure that can increase manhour 
output substantially. 


Ideal for soft-soldering a wide range 
of copper and copper-based alloys in 
electronic applications. 


Test Hydrazine Flux in your own plant. 
Write for a sample of Hydrazine Flux 
and technical literature... for name of 
your nearest distributor. 

"U.S. Patent Ne. 2,612,459 

Avaliable caly trom F sirmount and its sales agents. 


CHEMICAL CO., INC. 
Dept. EP, 136 Liberty St., N.Y. 6, N.Y. 
* Plant: Newark, N. J. 
Check 66 Reader Service Card 
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Microcomponent Pellet Assemblies 
(Continued from p. 59) 


still hot and a final inspection 
made. 

A number of advantages be- 
come apparent with UCA con- 
struction. Fabrication of pellet- 
ized components is quite inex- 
pensive because of their uniform 
size and shape. By using resis- 
tors in series and capacitors in 
parallel, close nominal values 
may be obtained and virtually 
all pellets utilized, thus result- 
ing in a high pellet yield. 

All pellets may be made in 
advance, tested, and stored in 
banks ready for use. The base 
piercing dies are readily set to 
pierce and cut-off any length of 
strip. Masks for special circuits 
can be quickly prepared from 
universal dies. As a consequence, 
fabrication of UCA’s to order is 
a speedy process with little set- 
up cost. 

Units can be considered dis- 
posable or repairable as circum- 
stances warrant. There is no 
prior commitment on that point 
which is unchangeable. If equip- 
ment must be restored to opera- 
tion and a replacement module 
is not available, it is gratifying 
to be able to replace a component 
with another having reasonably 
similar characteristics and be 
operational again. 

Calculations indicate a com- 
ponent density of about 500,000 
elements per cu. ft. This com- 
pares favorably with other min- 
iaturized systems of greater 
complexity. 

In addition to the pellets de- 

scribed, some of which are avail- 
able in experimental quantities, 
wafer-type components in the 
microminiature size are also 
available. 
Price & Availability: Contact 
Mgr. below. Mfr: P. R. Mallory & 
Co. Inc., Microcomponents De- 
partment, 3029 East Washing- 
ton St., Dept EP, Indianapolis 6, 
Indiana. Mgr: Stanley L. Stuhl- 
barg, ME 6-5353; for nearest rep 
see eem p. 1632 (1960-61 Ed.) 
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“MATCHED 
NUTDRIVER SEI 


hollow shaft . . . color coded 
. every tool in its place 











———E 


© 7 popular sizes 1/4” thru 1/2 
hollow shafts for extra clearance : * 
precision fit, case-hardened sockets 


ee 


e high carbon steel: chrome or 
nickel plated 


© color coded, shockproof 
E ~ plastic handles (UL) Le 


e heavy gauge, non-tip /; 
stand with . 
handle wells 


© large, readable, 
size indexes 








OTHER SETS, TOO: solid-shaft, hollow-shaft, 

or mixed . . . bench and wall rack models 

i PLUS FULL RANGE OF SEPARATE 4 
NUTDRIVERS: 3/32” thru 3/4” - regular, 
stubby, extra-long, midget (pocket clip) 








and industrial distributors 
| XCELITE, INC. « 


| available through leading electronic 


ORCHARD PARK, N. Y. 


Canada: Charles W. Pointon, Ltd., eet 


— 





HAP > TOOLS 


QUALITY SCREWDRIVERS, NUTDRIVERS, PLIERS, 
WRENCHES. SERVICE KITS, and SPECIAL PURPOSE TOOLS 
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New Products of the Month 


PIEZORESISTIVE PRESSURE TRANSDUCERS[Gulton Industries, Inc., Instrumentation Div.]} 
Sensitivity 40 MV/V—Linearity & Hysteresis Less Than +1% F.S. 


High output and excellent temperature 
response are the major features of these 
miniature piezoresistive pressure trans- 
ducers. Models of the transducers are avail- 
able in three ranges — from zero to 25, 100 
and 500 psig, respectively. 

The solid-state device has an output volt- 
age of 40 mv/v — approximately twenty 
times that of the normal wire strain gage, 
it is claimed. Vibration sensitivity of the 
25 psi unit is rated at less than 0.008 
mv/v/g up to 50 g, while the 500 psi unit 
is less than 0.0008 mv/v/g up to 100 g. 


CONSTANT VOLTAGE TRANSFORMERS [Neshaminy Transformers] 
Output Voltage Within 1% For Input Fluctuations Up To 15% 


Regulation is instantaneous, continuous 
and completely automatic with this line of 
static-magnetic voltage regulating trans- 
formers. Operating on principles of ferro- 
resonance, the transformers have no tubes, 
moving parts or separate saturable reac- 
tors. The design of these constant voltage 
transformers is such that virtually any out- 
put voltage/current combination can be 
obtained from only a few basic lamination 
configurations and windings. 


The transformers are currently available 


ORMERS [Granger Associates] 





eem File System § 


Temperature range is from —65°F tp 
350°F. The transducers have a natural fre. 
quency greater than 4 ke and a dynamic 
frequency response from 0 to 1000 cps. In. 
put voltage is 10 v ac or de. 


PRICE: $325.00-$375.00. AVAILABILITY: 45-60 days, 
MFR: Gulton Industries, Inc., Instrumentation Diy, 
212 Durham Ave., Dept EP, Metuchen, N. J. SALES 
MGR: |. Schulman, LI 8-2800; for nearest rep see 
eem p. 1601 (1960-61 Ed.) 
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in horizontal or vertical mounting open 
style cases with output capacities of 15, 30 
and 50 volt-amperes. Output capacity great- 
er than 50 va will be available in the near 
future. Since the transformers are made to 
order, any step-up or step-down ratio of 
voltage-to-current within these output ca- 
pacities may be obtained. 


PRICE: $12.50-$17.50 (1-4). AVAILABILITY: 2 wks, 
MFR: Neshaminy Transformer, Div. of Neshaminy 
Electronics, Easton Rd., Dept EP, Neshaminy, Pa. 


Check 197 Reader Service Card 4/6] 


Negligible Mismatch Loss Over Entire 2 to 32 MC Band 


Transforming from 50 to 75 ohms coax- 
ial lines to 600 ohms balanced transmission 
lines over the h-f range is accomplished by 
these two balun transformers. These cou- 
pling devices operate from 2 to 30 mc and 
display essentially flat input impedance vs 
frequency curves, 


No tuning adjustments are necessary, 
and the 600-ohm-output voltage is balanced 
to within 5%. The use of specially designed 
ferrite-core transformers yields an efficien- 


PULSED-TYPE AMPLITRON TUBE [Raytheon Co., Microwave & Power Tube Div.]} 
Integral Magnet Type Tube With Waveguide Input And Output 


QKS622 is a pulsed-type amplitron cap- 
able of producing a minimum peak power 
output of 3 megawatts when an r-f drive 
power no less than 550 kw is applied to its 
input. When used with a modulator having 
proper load line characteristics, such as a 
“line type” modulator, it will cover the fre- 
quency band 2900 mc to 3100 me without 
mechanical or electrical adjustment. 


The tube, weighing about 110 pounds, em- 
ploys forced liquid cooling; efficiencies are 
in the 70-75% range. Average power output 


R-F POWER AMPLIFIER TETRODE [Amperex Electronic Corp.] 


cy of greater than 97%. 


Model 517 balun transformer (illustrat- 
ed) is designed to pass 10 kw ew. This unit 
may be pole mounted since it is corrosion 
resistant and hermetically sealed. It weighs 
35 pounds and is 23” high by 9” wide. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 60 
days. MFR: Granger Associates, 974 Commercial 
St., Dept EP, Palo Alto, Calif. SALES MGR: J. W. 
Ballard, DA 1-4175 
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is 15 kw. Pulse duration is nominally 10 
microseconds. Peak anode voltage at 2900 
mc is 50 kv, and 54 kv at 3100 mc. Average 
anode current is 330 ma de. Peak anode cur- 
rent is 66 amperes. No heater power is re- 
quired for most applications. 

PRICE: $8,900.00. AVAILABILITY: 90 days. MFR: 
Raytheon Co., Microwave & Power Tube Div., 
Foundry Ave., Dept EP, Waltham 54, Mass. SALES 
MGR: A. Vacaro, BR 2-9600; for nearest rep see eem 
p. 1670 (1960-61 Ed.) OTHER PRODUCTS: See eem 
p. 1452 


Check 199 Reader Service Card 4/61 


Designed For Stringent Environmental Conditions 


Type 7609 is a forced air cooled, external 
anode, tetrode designed for use as an r-f 
power amplifier at frequencies up to 500 mc. 


The 7609 has been manufactured to oper- 
ate under stringent environmental condi- 
tions. It will withstand sweep frequency vi- 
brations of 10 g, 25 to 2,000 cycles and 30 
deg bump tests. In all other respects the 
7609 is identical to the 4X150D and is the 
preferred replacement type for all applica- 
tions. 


The inherent ruggedness of the 7609 


makes aircraft and mobile transmitters 
more reliable. The tube has a plate dissipa- 
tion of 250 watts. Maximum plate voltage Is 
2,000 volt up to 150 me. Plate current is 250 
ma. The cathode is the unipotential type 
operating at 26.5 volts. 

PRICE: Contact Sales Mgr below. AVAILABILITY: 
From Stock. MFR: Amperex Electronic Corp., Trans 
mitting Tube Div., 230 Duffy Ave., Dept EP, Hicks 
ville, N. Y. SALES MGR: J. Messerschmitt, WE 1 
6200; for nearest rep see eem p. 1525 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1428, 1429 
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pinion Sensor 


What do you think about these 


PROPOSED NEW PRODUCTS? 


Your candid opinion about the proposed new 


cts shown below will give the manufacturers of these products 


pi produ 
useful guides in formulating future production and marketing programs. 
Simply answer the few simple questions below, fold & mail... postage is paid. Thanks for cooperating. 


Proposed New Product No. 39 4/61 
MINIATURE, REMOVABLE 


CONTACT, CONNECTOR 

SPECIFICATIONS: Contacts rated 13 amps each. Sea level 
breakdown between contacts, 4000vdc; at 100,000 ft. 
700vdc. 34 contacts gold plated. Lead wires (12 AWG 
through 28 AWG) crimped in contacts with widely available 
hand or power tools. Contacts removed with simple tool, in- 
serted by hand; withstand withdrawal force beyond break- 
ing point of leads. Dially! Phthalate moldings. Screwlocks 
and hoods available. Size: 2” x %” x (plug) *%,” deep, (re- 
ceptacie) *%,” dee 

APPLICATIONS: Rack and panel, cable to cable, and other 
electronics inter-connection requirements. 

PRICE: Varies with requirements, quantity. 

AVAILABILITY: About two months. 


Proposed New Product No. 41 4/61 


CONTROLLED RECTIFIER 


SERVO AMPLIFIER 

SPECIFICATIONS: Input: 50 ma, 5 volts dc. Output: 75- 
1000 watts ac or dc. Proportional output. Encapsulated 
block form and printed circuit board. Small physical size 
and low weight. 

APPLICATIONS: Servo amplifier for machine tool controls, 
electric furnaces, plating systems, aircraft controls. 
PRICE: $85.00 to $425.00, depending on output and con- 
figuration. 

AVAILABILITY: About 60 days. 





Do You Need This Product? [] Yes [] No [fj Possibly Do You Need This Product? [|] Yes [] No [J Possibly 
When Would You Need It? [) 1-6 mos. [ 6 mos.-1 yr. When Would You Need It? [) 1-6 mos. [J 6 mos.-1 yr. 
Quantity Probably Required Quantity Probably Required 
Contemplated Application Contemplated Application 
Suggested Spec Changes Suggested Spec Changes 
Proposed New Product No. 40 4/61 

Proposed New Product No. 42 4/61 
INDUCTION HEATING UNIT 
SPECIFICATIONS: Input: 115 volts AC. Output: 400 watts. POWER SUPPLY ANALYZER 


Frequency: 450 kc (nom). Meets FCC radiation require- 
ments. Circuit breaker protection. No external high volt- 
ages. Single turn concentrators allow fast set up time. Foot 
switch operated. 

APPLICATIONS: High speed production line soldering even 
with difficult configurations and blind areas. Light brazing 
and heat treat operations. Size: 11%” x 11%” x 20”. Wt. 70 
Ibs. (Portable). 

PRICE: About $585.00. 

AVAILABILITY: One month. 


Do You Need This Product? [] Yes [j No 
When Would You Need It? ( 1-6 mos. 
Quantity Probably Required 
Contemplated Application 


—) Possibly 
(1 6 mos.-1 yr. 


Suggested Spec Changes 


Name.. ‘ 
OPTIONAL: Company............. 
Address 


ELECTRONIC PRODUCTS Magazine 





SPECIFICATIONS: (Tentative) Input from power supply 0 
to 35 V, 0 to 5A. 

Auxiliary Equipment: a) Signal generator giving up to 3V 
rms into 600 ohms; b) AC VTVM 1 mv—300 V ac. 
APPLICATIONS: Measures internal impedance of low volt- 
age power supplies. Used for evaluating power supply per- 
formance when load is varied at any rate up to lmc and 
by any amount of swing from 0 to full load power supply 
rating. . 

PRICE: Approximately $950.00 per unit. 

AVAILABILITY: One month. 


Do You Need This Product? —[) Yes [) No [ Possibly 
When Would You Need It? [) 1-6 mos. [ 6 mos.-1 yr. 
Quantity Probably Required 
Contemplated Application 
Suggested Spec Changes 
we TN 5 ES SES 
RISE RS sae Zone......... DREN ESE 
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CONSTANT v: VOLTAGE 


PROGRAMMABLE 


CROSSOVER 
Model 4005 is a 1-40 volt, 
$143°° 





500 ma, regulated DC 
power supply incorpo- 
rating AMBITROL.* The 


7.0.8. AMBITROL* circuit will 
FACTORY switch automatically to 
either voltage regulation or 

Other Models current regulation at any 
Available point predetermined by the 
Write 4 operator, with continuous 


control of voltage or cur- 
rent to .05%. 


*T™ 





1700 SHAMES DRIVE 
WESTBURY, NEW YORK 
EDgewood 3-6200 (LD Area Code 516) 
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ADELPHIHAS 
OFF THE SHELF DELIVERY 
AT FACTORY PRICES 


} ON D 4 e 
7 MINIATURE 
- SOLDERING IRONS 


.. the best miniature soldering irons in the world! 





© Weight is only one ounce never any operator fatigue 
new operators find it 
easy to get used to. 

© Safety bright yellow handle remains cool as your hand 
will not burn or char on contact with other irons. 
Operators favor it. 

© Tips from 3/32” to 3/16” in diameter 
Chisel or spade shapes available 

© Change tips simply by sliding on and off... can't freeze on. 

* Insulation of 50 megohms between element and tip 
makes it ideal for use around semiconductors. 

* 110 perm no transformer. Conserves bench-top space — 


saves money. 
© Tip temperature around 626°F, ideal for all lead-tin 
solders in common use. 
® Sealed element assures constant temperature no 
' oxidation. 
© Rapid heat-up time — just 45 seconds. Tip fits over the 
element — no heat wasted. 
© Tip stays hot even under production speed operation” 
© Cools off in 3 minutes. 
© Ultra-flexible, —— 74 with high temperature plas 
tic insulation allows for grounding the instrument. 
Protects operators and components. 
© All parts readily replaceable at low cost. 


Total list of replacement parts can be purchased at 
retail for less than the cost of a new iron. 











Pl 7-5195 


142 MINEOLA BLVD., MINEOLA, L.I., N.Y. 


“FAST SERVICE IS ADELPHI'S 
MOST IMPORTANT COMMODITY"’ 
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Model CS-140 


GYRO TORQUER SUPPLY 


@ Precision Current Source 
e@ DC and/or AC 
e@ Pulse Output Possible 


For testing and measurement of 
gyro torquers, zener, reference 
diodes, magnetic components, other 
current sensitive devices. 


e Current Range is 0.1 ua to 150 ma 
e@ Regulation 0.002% 
© Resolution 1 part per million 


In ‘use by leading companies for 
gyro torquer supply, component re- 
liability testing, calibration, ref- 
erence zener testing. 


Literature describing this and other 
constant current sources from 0.1pa to 
30 amp. may be obtained from 


TT NORTH HILLS 


e.EecrT ORATED 
GLEN COVE, LI... N. ¥. ORiole 1-S5700 
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ALL Dicits 
CAN BE 


READ FROM 
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featuring 


ONE-PLANE PRESENTATION ad 
Series 10000 

















firms throughout 
the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts. 


PRICE 
COMPLETE 


18" 


ont seoges 


Binary-To-Decimal 


WRITE TODAY FOR 
Decoders Available. compcete SPECIFICATIONS 


Representatives in principal cities 
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New Products of the Month 


“DARK HEATER” RECEIVING TUBES [RCA Electron Tube Div.] 





Operate At Lower Temperature—increase Tube Life & Reliability 


The “DARK HEATER” operates at 
greatly reduced temperatures — as much 
as 350°K below the 1500 to 1700°K of the 
“White” heater. The unique dark surface 
radiates heat more efficiently and improves 
the transfer of heat to the cathode. Thus 
the required cathode temperature is at- 
tained with the heater operating tempera- 
ture lowered to approximately 1350°K. 


A-C leakage and hum are significantly 
reduced through the use of this heater. 
This improvement eliminates “spike” or 


METAL-CERAMIC TRAVELING-WAVE TUBES [General Electric Co.] 


4g 


FRAME GRID SUBMINIATURE TUBES [Raytheon Co., Industrial Components Div.]} 
Enclosed In T-3 Button Envelopes With Nominal %” OD By 1.25” 








Operate As Driver And Final Amplifier In X-Band Applications 


For X-band radar applications, these two 
high-power, compact, metal-ceramic, travel- 
ing-wave tubes are designed to operate as 
the driver and final amplifier in a pulsed 
high-power chain. 

Both tubes cover the frequency range of 
8500 to 9600 megacycles. The driver tube, 
Type Z-3090, has a nominal output of 5 kw 
with a peak output of 10 kw. Power gain is 
35 db, efficiency 15%, and the maximum duty 
cycle 0.005. This tube may also be used as 
a medium power final amplifier. 

The amplifier tube, Type Z-3091, has 


Similar in many respects to the popular, 
but larger frame grid types, the subminia- 
ture types, CK 7994 and CK 7995, feature 
low feed-back capacitance, high transcon- 
ductance-to-plate current ratio, low noise 
and low inter-electrode capacitance, 

The CK 7994 is a high-frequency, ground- 
ed-grid triode, designed for use in wide- 
band amplifier stages and grounded-grid 
amplifier applications. Featuring a ratio 
of 15 ma of plate current to 18,000 microm- 


T UB E [RCA Electron Tube Div.] 


High Gain Amplifier Or Stable Oscillator From VLF Into UHF Range 


RCA-7895 is a high-mu nuvistor triode 
of the heater-cathode type designed for use 
in a wide variety of industrial applications 
where compactness, low drain, negligible 
interface resistance, uniformity of char- 
acteristics from tube to tube, and ability to 
withstand severe shock and vibration are 
required. The unit is capable of providing 
high gain with an amplification factor of 
64 with low noise in amplifier service, ex- 
cellent stability as an oscillator over a wide 
range of frequencies and reliable perform- 
ance in applications such as on-off control 


MULTI-TRACE CRT [Sylvania Electric Products, Inc.] 





3 Independent Electron Guns Can Produce 3 Displays Simultaneously 


Designated Type SC-3061, this 10-inch 
diameter tube is available in a variety of 
phosphors, is electrostatically focused and 
deflected, and features an astigmatism con- 
trol electrode. Deflection factors, at 5 kv 
anode voltage, are approximately 130 v/in 
horizontal and 70 v/in vertical. The useful 
horizontal scan of each parallel trace is ap- 
proximately 8.5”. Traces are 1%” apart on 
a common vertical line. 

The multi-trace crt features mono-accel- 
erator design for maximum pattern linear- 
ity and deflection factor uniformity. All 










eem File Systen 


eleven engianers mest 


pulse leakage currents sometimes p 
in other heaters. In addition, the reduge 
of heater temperature serves to 
both a-c and d-c leakage from heater 
cathode, and heater emission to other 

electrodes. 
PRICE & AVAILABILITY: Contact Sales Offices} 
low. MFR: Radio Corp. of Amer., Electron Tube 
415 S. Fifth St., Dept EP, Harrison, N. J. SALES 
FICES: See eem p. 1668 (1960-61 Ed.) ¢ 
PRODUCTS: See eem p. 1451 
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a minimum power output of 250 kw witha 
peak output of 500 kw. Power gain is 20 db, 
efficiency is 25%, and the duty cycle is 0,004, 

Both ilquid-cooled tubes utilize focusing 
systems with periodic permanent magnets 
which do not require temperature stabiliza- 
tion. Input and output waveguide seals are 
claimed to withstand 40 psi above atmos- 
pheric pressure in connecting waveguides. 
PRICE: Contact Mfr. below. AVAILABILITY: 90- 
120 days. MFR: General Electric Co., Dept EP, 
Schenectady 5, N.Y. 
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hos, the CK 7994 has a plate-to-cathode and 
heater capacitance of 0.25 mmf. 


The CK 7995 is designed for use as a 
wideband r-f or i-f amplifier, especially in 
equipment with a low plate supply voltage. 


PRICE: $8.50. AVAILABILITY: From stock (sample 
qtys). MFR: Raytheon Co., Industrial Components 
Div., 55 Chapel St., Dept EP, Newton 58, Mass. 
SALES OFFICE: See eem p. 1670 (1960-61 Ed) 
OTHER PRODUCTS: See eem p. 760 
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involving long periods of standby opera- 
tion. 

The tube, measuring only 8/10” long by 
1%” in diameter, has a high transconductance 
of 9400 micromhos at 110 v and 7.0 ma and 
a high input impedance. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: RCA Electron Tube Div., 415 §. 
Fifth St., Dept EP, Harrison, N. J. SALES MGR: 
L. D. Kinmel, HU 5-3900; for nearest rep see eem 
p. 1668 (1960-61 Ed.). OTHER PRODUCTS: See eem 
p. 1451. 
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deflection plate leads are brought out 
through the neck. An independent astig- 
matism connection is provided so that maxi- 
mum resolution can be attained by use 
dynamic control of both focus and astig- 
matism voltages. 


PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Sylvania Electric Products Inc., 730 Third 
Ave., Dept EP, New York 17, N, Y. SALES MGR: Wi 
oO. Spink, JU 6-2424; for nearest rep see eem By 
1695 (1960-61 Ed.) OTHER PRODUCTS: See em 
p. 1456 : 
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\ oF 3 
New Tiny, Rugged aed 
Tubular, Flangeless, 

Hermetically Sealed In 


Non-Combustible Metal OFT) 


for Industrial Applications 





Here’s RCA’s brand-new idea in rectifier case design 
—four new silicon rectifiers in hermetically sealed 
flangeless metal packages. These four new types now 
make silicon rectifiers as easy to handle and mount 
as other standard tubular components. They are de- 
signed to outperform plastic-packaged rectifiers and 
meet the stringent heat and humidity requirements of 
today’s industrial and commercial applications. 

Using a unique combination of a silicon diffused-junction and a 
new Case, these units can be Operated at temperatures up to 75°C 
without derating. They are designed and priced to bring you econ- 
omy and performance plus easy handling and assembly. 


= j 
j 


Terminal Hudson maintains an extensive inventory 
of all RCA products, Call the Industrial Division of 


Terminal Hudson, CHelsea 3-5200 for immediate 
delivery, 


FAST 
NATIONWIDE SERVICE 
FROM OUR WAREHOUSE 


“4 Amp. from 200 to 6O00v—4 Amp. at 800v. 


RCA “TO-1" SILICON RECTIFIERS 


Max Max Ratings 
Ratings Recurrent 
Type | Forward Peak 
Current » Current 
@75°C &75C 


Max Instantaneous 
Forward Voltage 
Drop @0.50C amp 


@25°C 
1N3193 750 ma 

ee 
1N3194 750 ma 


"Resistive or inductive load 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 


Terminal-Hudson 
Elechlronics. inc. 


236 West 17th St., New York 11,N. Y. 






Max. Reverse 
Current @ 25°C 
and rated PIV 





HIGH PRECISION, HIGH STABILITY 
FILM RESISTORS DESIGNED TO MEET 
PERFORMANCE REQUIREMENTS OF 
MIL-R-10509C, CHARACTERISTIC B 


OUTSTANDING COMBINATION OF ACCURACY, RELI- 
ABILITY AND STABILITY WITH LOW TEMPERATURE 
COEFFICIENTS 


Molded Filmistors are being used with 
excellent results where stability cannot 
be achieved with conventional composi- 
tion resistors and for applications where 
low controlled temperature coefficient, 
low noise level, good stability under 
load and negligible voltage coefficient 
are required. They also offer lower self- 
inductance and distributed capacitance 
—approach precision wirewound resist- 
ors in reliability and stability despite 
their small size. 

SUPERIOR RESISTANCE ELEMENT 

The Filmistor element is achieved by 


RATED AT “ea THROUGH 2 WATTS 


the pyrolytic decomposition of hydro- 
carbon gas depositing an ultra-thin film 
of pure carbon on a smooth ceramic rod. 
Silver-to-silver low-contact resistance, 
low-noise end terminations are used. 


TOUGH MOLDED SHELL ASSURES ALL-ROUND PROTEC- 
TION AGAINST MECHANICAL DAMAGE AND HUMIDITY 


Rated at ¥e through 2 watts, Sprague 
Type 405E, 406E, 407E, 408E and 
409E resistors are housed in a molded 
shell so tough that humidity perform- 
ance characteristics are far beyond the 
humidity life and stability of coated- 
type carbon-film resistors. They also 
have improved load life and better insu- 
lation resistance than the older con- 
struction. * * * * * * * 


See your Sprague industrial distributor9 
for prompt delivery from stock at facto= 
ry prices in quantities up to 999 pieces 


SPRAGUE | 


THE MARK OF RELIABILITY 


WRITE FOR ENGINEERING BULLETIN 7000 @ 
SPRAGUE ELECTRIC COMPANY 


479 MARSHALL STREET + NORTH ADAMS, MASS. 


CAPACITORS RESISTORS MAGNETIC COMPONENTS 
HIGH TEMPERATURE MAGNET WIRE 


TRANSISTORS INTERFERENCE FILTERS + PULSE NETWO 
CERAMIC-BASE PRINTED NETWORKS PACKAGED COMPONENT ASSEMSI 


Check 62 Reader Service Card 








